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ETS: A CHARACTERIZATION 


Environmental tobacco smoke (ETS) is an aged and dilute mixture 
of sidestream smoke (SS), or the smoke from the burning end 
of the cigarette, and exhaled mainstream smoke (MS), the smoke 
to which the smoker is exposed. 

ETS differs chemically and physically from both MS and SS. 
ETS is a dynamic, ever-changing mixture which, as it ages 
and dissipates, undergoes chemical reactions and physical 
change. There is no single definable, reproducib.lv 
character!zable entity known as ETS .. 

Dissipative forc es such as air currents and attraction to 
surfaces influence SS and exhaled MS. Studies indicate that 
c onstituents in ETS are hundreds to thousands of times more 
dilute than either SS or MS. Often, concentrations of ETS 
constituents fall below detection limits of current scientific 
measurement devices. 

As ETS ages, a number of physico-chemical changes take place. 
Matter evaporates from SS particles as they age to ETS. During 
the aging process, ETS particles coagulate and increase in 
size. Chemical compounds partition between the -gas and 
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particle phase of the smoke. (For example, nicotine is found 
in the particle phase of MS? in fresh SS, most of the nicotine 
is in the gas phase.) Decay patterns for constituents of ETS 
vary over time and are dependent upon physical conditions in 
the environment. 


ETS is not equivalent to^either MS or Many studies and 
reviews employ sidestream/mainstream smoke comparisons, 
ostensibly to demonstrate the kind and quantity of constituents 
involved in exposure to ETS. But such comparisons are 
deceptive and misleading. As two tobacco smoke chemists 
reported in 1990s 1 


Although ETS originates from sidestream and 
exhaled mainstream smoke, the great dilution 
and other changes which these smoke streams 
undergo as they form ETS make their properties 
significantly different from those of ETS. 
Thus, the sidestream/mainstream ratios quoted 
in Table 1 can be misleading if used out of 
context. The important question is not the 
ratio of sidestream/mainstream but rather what 
is the concentration of the constituent in the 
indoor environment and how does it compare to 
levels from sources other than ETS. Studies 
based solely on observations of fresh 
sidestream, or highly and unrealistically 
concentrated ETS, should take into account the 
possible differences between these smokes and 
ETS found in real-life situations. 
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Even the 1986 Report of the Surgeon General on ETS and the 
1986 NRC/NAS Report on ETS conceded: 


Comparison of the relative concentrations of 
various components of SS and MS smoke provides 
limited insight s concerning the toxicological 
potential of ETS in comparison with active 
smoking. As described above, SS 
characteristics, as measured in a chamber, do 
not represent those of ETS, as inhaled by the 
non-smoker under nonexperimental conditions. 2 


Similarly, the NAS Report concluded: 


Because the physicochemical nature of ETS, MS, 
and SS differ, the extrapolation of health 
effects from studies of MS or of active smokers 
to nonsmokers exposed to ETS may not be 
appropriate . . . . 3 
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EXPOSURE TO ETS 


Published studies indicate that nonsmoker exposure to ETS under 
normal, everyday conditions is mi nimal. For example, 
researchers report that there is little difference in ambient 
levels of |carbon monoxid^ in smoking and nonsmoking! areas of 
workplaces and public places and in homes with and without 
smokers. 1-6 Other studies indicate that ETS contributes less 


than half of the total particles in the air of a typical public 
place.* 7-14 Nicotine is often used as a marker for ETS 


* A paper published in a 1980 issue of Science magazine, in 
which the authors reported the results of their efforts to 
measure particles or particulates in the air of smoking and 
nonsmoking areas, is often cited to support the claim that 
ETS is a major indoor pollutant. The authors. Repace and 
Lowrey, contend that the levels of particles they observed in 
the smoking areas were much higher than in the nonsmoking 
areas. However, their study results are inconsistent with 
many others. For example, the average particle count 
attributed to ETS in their study was from three to twenty 
times higher than the average levels reported in other studies 
of office buildings, restaurants and residences. 


There are a number of explanations for the authors' apparent 
overestimation of ETS exposure. First, they selectively 
sampled environments such as meeting and game rooms, bars and 
sandwich shops which did not represent normal occupancy 
conditions and where particulate levels would likely be high 
regardless of the presence or absence of tobacco smoke. 

( Second, through inappropriate testing methods, they incorrectly 
assumed all particles in the air arose from ETS. However, as 
several researchers have noted, ETS typically contributes 
about one-third of the overall particle levels in indoor 
spaces. Moreover, particles also are generated by people and 
their everyday routine activities such as movement and cooking. 
(Repace, J. and A. Lowrey, "Indoor Air Pollution, Tobacco Smoke 
and Public Health," Science 208: 464-472, 1980.) 
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exposures because it is unique to tobacco smoke. Typical 

r 1 - 

measu rements of nicoti ne range from an exposure equivalent of 
1/100 to 1/1000 of one filter cigarette per hourdi L-^j^ This 
means that a nonsmoker would have to spend f rom 100 to 1000 
hours in an office, restaurant or public place in order to be 
exposed to the nicotine equivalent of a single cigarette. 


Studies which have examined ETS constituent levels of 
nitrosamines, nitrogen oxides and volatile organic compounds 
(such as benzene**) report minimal contributions to overall 
ambient air levels in homes, the workplace and public 


places. 


23-36 


** Benzene exposure* J:rom ETS is negligible, despite reports to 
the contrary. ~ "Automotive fuel is, by far, the largest , 
most pervasive source of benzene exposure . In 1989, the U.S. 
Department of Healthand Human Services estimated that 1 
billion pounds of benzene were released into the atmosphere 
from the refueling and operation of approximately 130 million 
motor vehicles in 1976 [NIEHS, 1989]. This translates into 
7.8 pounds of benzene per vehicle per year. In contrast, a 
paek-per-day smoker would generate approximately 0.008 pounds 
of benzene per year, assuming that, at most, 0.5 mg of benzene 
is generated from one cigarette (MS plus SS) [Hoffmann, 1990]. 
Based on these estimates, an average person is potentially 
exposed to l.ooo rimes more amDient uenzene from one automobile 
than from a smoker in a given year." [From: Respon§?Tbf RJR, 
The U.S. EPA: "ETS: A Guide to Workplace Smoking Policies," 
October 1, 1990.] 
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Questionnaire Reliability: 


• All of the epidemiologic studies on the purported association 

between ETS exposure and disease in nonsmokers rely solely 

upon questionnaire s about exposure, rather than upon actual 

39—41 

exposure data. Recent studies indicate that 

questionnaires are an unreliable and inaccurate measure of 
exposure. Questionnaire responses about exposure vary widely 
when compared with actual measurements of ETS constituents in 
the ambient air. 41 

ETS and Radon: 


A theory that suggests that concentrations of radon decay 
products increase in the presence of tobacco smoke, thus 
implying an increased risk of lung cancer for the nonsmoker, 
has been reported in the literature. The theory suggests 
that radon decay products attach to particles (including ETS) 
in the air, remain suspended, and are subsequently taken up ini 
the lungs of nonsmokers. 


However, actual data indicate that this is not the case. 45 '” 48 
It is the unattached, gaseous fraction of radon which 
determines the dose of radiation to the respiratory tract. 
According to these data, as dust or particulate levels 
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increase, the unattached fraction of radon daughters will 
decrease , thereby lowering the potential dose of radiation to 
the lungs. 
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DETERMINATION OF DOSE; COTININE 


It has been reported that cotinine, a substance converted from 
nicotine by the body, can be used as a biological marker to 
measure nonsmoker exposure to ETS. 1 ” 2 While some reports 
suggest that cotinine is a reliable marker for total exposure 
to tobacco smoke, many others do not. 3 ” 12 Researchers have 
reported that individuals metabolize nicotine in different 
ways at different times and that elimination rates for cotinine 
vary among individuals. In addition, recent research indicates 
that diet may contribute to levels of nicotine and cotinine 
found in the body, thereby interfering with ambient air 
exposure levels. 13 Scientists have also noted that different 
methods of analysis may influence final recorded levels of 
cotinine. 14 And finally, because cotinine is a metabolite of 
a gas-phase constituent of ETS, nicotine, cotinine levels do 
not represent exposures to other constituents of ETS. 

in conclusion, cotinine is not a reliable Quantitative measure 

' 1,1 — I III «l 

of ETS exposure . This is because body fluid levels of cotinine 
cannot be attributed solely to nicotine in ETS, and be cause 
body fluid levels of cotinine do not correlate well with actua l 
ambient air exposures to ETS or with ETS constituents other 
than nicotine. At best, cotinine may be used as a qualitative 
marker of ambient nicotine exposures. 
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DETERMINATION OF DOSE: LUNG RETENTION 


Cotinine is a biologically inactive substance which has not 
been correlated with ETS constituents retained in the lung. 
Several researchers have estimated levels of ETS particulate 
uptake by nonsmokers to approximate 0.02% (two-hundredth of 
one percent) that of the particulate exposure of an active 
smoker. 1-4 
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DETERMINATION OF DOSE: MUTAGENS 


Some reports have suggested that the potential toxicity of 
ETS cam be assessed by measuring mutagens in the body fluidis 

1-3 

of nonsmokers exposed to ETS. Mutagens are substances 

capable of altering the genetic structure of cells. It is 
suggested that the presence of mutagens in body fluids (e.g. 
urine) may be an indication that an individual has been exposed 
to substances capable of inducing cancer. 


Impetus for the theory arises, in part, from studies which 
report that various constituents of ETS collected' through 
airborne samples are capable of inducing mutations in 
bacteria. 4-6 


However, the significance of such reported findings has not 
been established. Virtually all air samples, whether in the 
pres ence or absence of smoking, are mutagenic . Indeed', no 
substance, including food and natural materials, has been 
unequivocally shown to be free of carcinogenic and/or 
mutagenic properties. In addition, it has been reported that 


sidestream smoke exhibits diminished mutagenic activity as it 

ages and becomes diluted (i.e., as it becomes ETS). 7 Q 
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With few exceptions, studies which have compared mutagens in 
the body fluids of nonsmokers exposed to realistic levels of 
ETS and nonsmokers not exposed to ETS report no significant 

Q»1 1| 

difference in mutagenic activity. 

The few studies reporting significant increases in urinary 
mutagenicity among individuals exposed to ETS did not employ 
realistic levels of exposure to ETS, and they did not control 
adequately for the presence of mutagens in the diet of the 
study subjects. 
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DOSE: OTHER BIOLOGICAL MARKERS 


It has been suggested that sidestream smoke (and by inference, 

ETS) contains polvcvclic aromatic hydrocarbons fPAHV . 

substances which have been designated as carcinogens by various 

governmental agencies. However, in a series of papers, German 

researchers report no significant differences in urinary PAH 

by-products among nonsmokers exposed to ETS and those not 
1-3 

exposed. Diet was reported to have a profound influence 

on PAH by-product formation in all study subjects. 

Japanese scientists have reported that individuals exposed to 
ETS have increased urinary levels of hydroxyproline fHOPV . a 
substance believed to act as a marker for the breakdown of 
lung tissue . 4 However, German researchers have reported no 
increase in HOP excretion among either smokers or nonsmokers 
exposed to ETS . 5 


It has recently been suggested that DNA adducts can be utilized 
as biomarkers to assess exposure (dose) to ETS . 6 (An adduct 
is a product derived from reactions between chemicals and 1 
biological material (such as DNA)). Research, however, does 
not conclusively support this theory; nonsmokers exposed 1 to 
ETS do not appear to exhibit increased DNA adduct production . 7 
Other studies report no increased chromosomal changes in body 
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fluids of nonsmokers exposed to ETS 
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BIOLOGICAL PLAUSIBILITY 


The argument for the biological plausibility of the role of ETS 
in disease causation depends upon the simplistic claim that 
since mainstream (MS) and sidestream (SS) smoke contain' 
carcinogenic substances, so must ETS. However, this analogy 
is not proved. 


ETS has never been shown to be carcinogenic in any animal 


species. Only two animal inhalation exper iments investigating 
ETS and lung cancer have been published. Both studies report 


7 " 1-3 

ion, J 


the 


no meaningful histopathological differences between animals 
exposed to ETS and those which were not exposed. In a study 
conducted by the ^ Americ an Health Foundation, 
investigators exposed one group of hamsters to mainstream 
smoke and another group to ETS. Animals exposed to mainstream 
smoke and ETS lived longer than the sham treated controls. 
The investigators reported that overall there was no marked 
increase in tumor incidence in animals exposed to either 
mainstream smoke or ETS after 18 months of exposure. The 

second study was a M90-day ETS inhalation study' of rats and 

-- 

hamsters.* Animals were exposed to ETS concentrations 100 
times those concentrations encountered by nonsmokers. These 
researchers reported no histopathological differences between 
exposed and control animals. Electron microscopy revealed 
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pulmonary changes which could be expected to occur under 
similar exposure conditions with other substances. 

In addition, recent reviews of the literature on suspected 

pulmonary carcinogens have indicated that none of the 

individual constit uents in sidestream smok e classified as 
< . ■ " ' l,M 1 "**• 1 "" 1 " 

potentially carcinogenic has been found to induce pulmonary 

5—6 “ r " *“■ 

cancer via inhalation in experimental animals . 


ETS has not be shown to be mutagenic in any animal or cell 
culture system when tested at realistic levels of exposure 
(See Section III). 

These points undermine the credibility of the argument for 
the biological plausibility of ETS in disease causation. 
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PRIMARY EPIDEMIOLOGIC STUDIES ON ETS AND LUNG CANCER 


Introduction 

Currently, 29 epidemiologic studies examining lung cancer 
incidence and spousal smoking have been published. Tables 1, 
2 and 3 list the United States, Asian and European studies, 
respectively. For purposes of comparison, the relative risks (point 
estimates) given in the tables are the overall point estimates for 
spousal smoking reported in the papers. In some cases, the risk 
in the table was selected from numerous point estimates presented 
in the paper, based on different definitions of exposure, break¬ 
down of the sample by histological type, etc. 

Brief synopses and copies of the papers associated with 
these studies follow this introduction, at Tabs 1 to 29, arranged 
in chronological order. The copies are highlighted in yellow for 
useful information and in blue for negative statements. 
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United States Studies 


Ten of these studies on spousal smoking and lung cancer 
in nonsmokers (one cohort, nine case-control) were conducted in 
the United States (Table l). 3 ' 5 ' 7-9 ' 11 ' 14 ' 16 ' 24 #25 None Qf the 
relative risks (RR) for spousal smoking reported in these studies 
is statistically significant. The most recently published paper, 
that by Janerich, et al., is based upon an unpublished dissertation 

A) 

by Luis Varela. The Janerich, et al., paper discusses a subset 
of Varela's case-control study, and reports no statistically 
significant increased risk for spousal smoking, workplace exposure, 
or exposure in social settings. (It dbes, however, report a 
statistically significant increased risk for exposure during 
childhood (see below).) Overall, the Varela study is important 
because of its large size and appropriate study design. 
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Table 1. United States Studies of Spousal Smoking in Women 


S^udY 

Garfinkel, 1981 

Correa, et al., 1983 
Buffler, et al., 1984 
Kabat and Wynder, 1984 

Garfinkel, et al., 1985 
Wu, et al., 1985 
Brovnson, et al., 1987 

Humble, et al., 1987 
Varela, 1987 

r“' i99 ° 

Kabat, 1990 

Q8864.CC202 


pisH , Est imate(s) 

1.27 (95% Cl 0.85-1.89) 
1.10 (95% Cl 0.77-1.61) 

2.07 (no Cl; n.s.) 

0.78 (95% Cl 0.34-1.81) 

not given 

1.23 (95% Cl 0.94-1.60) 
1.2 (95% Cl 0.5-3.3) 
1.68 (95% Cl 0.39-2.97) 

1.8 (95% Cl 0.6-5.4) 
numerous 

0.93 (95% Cl 0.55-1.57) 
0.90 (95% Cl 0.46-1.76) 


Comment 

Large cohort study; results 
contrast with Hirayama 

Extremely small sample size 


No significant differences 
between cases and controls 
regarding ETS exposure at home 

Numerous odds ratios presented 

Adenocarcinoma only 

Hours per day as exposure 
category; adenocarcinoma only 


No statistically significant 
point estimate was presented 
in 73 different measures of 
spousal smoking 

Published data for subset of 
Varela, 1987 

Study in progress; surrogate 
is "exposed in adulthood at 
home" 


Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 



Asian Studies 


In contrast, 13 epidemiologic studies on spousal smoking 

and lung cancer in nonsmokers (one cohort, twelve case-control) 

have been conducted in China and Japan (hereafter, "Asian studies") 

(Table 2 ). 1 ' 4 ' 10 ' 12 ' 15 ' 17 ' 18 ' 20 " 22 ' 27 ' 28 ' 29 Of this group, several 

studies report statistically significant relative risks. However, 

none of the reported relative risks is greater than 2.5; relative 

risks under 3.0 have been described as "weak" (see Criticisms 

section in this notebook). Of particular interest is the 1990 

2 8 

paper by Wu-Williams, et al., conducted in northeastern China. 
This paper reports a statistically significant negative risk 
associated with ETS exposure. Other factors (particularly indoor 
air quality) were reported to be associated with an elevated risk 
of lung cancer in the Wu-Williams, et al., study; such confounders 
were not always accounted for in the other Asian studies (see 
section on Confounders in this notebook). 
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Table 2. Asian Studies of Spousal Smoking in Women 


Study 

Hirayama, 1981 


pojnt gstJUnatg (si 
2.08 (no Cl) 


Hirayama, 1984 1.45 (90% Cl 1.04-2.02) 

Chan and Fung, 1982 not given 


Lam, W.K., 1985 


not given 


Akiba, et al., 1986 
Gao, et al., 1987 
Koo, et al., 1987 
Lam, T.H., et al., 1987 


Geng, et al., 1988 

E noue and Hirayama, 1988 
himizu, et al., 1988 


1.5 (90% Cl 1.0-2.5) 

0.9 (95% Cl 0.6-1.4) 

1.64 (95% Cl 0.87-3.09) 

1.65 (95% Cl 1.16-2.35) 
2.16 (95% Cl 1.03-4.53) 
2.25 (95% Cl 0.91-7.10) 
1.1 (no Cl; n.s.) 


Comment 


Large cohort study; heavily 
criticized for improper age- 
standardization and other flaws 

Further report on above study 

Negative association; suggests 
more "passive smokers" among 
controls than cases 

Unpublished dissertation; 
suggests that spousal smoking 
may be associated with 
peripheral adenocarcinoma 

Study of atom bomb survivors 

"Overall exposure" as surrogate 


Very small sample size 

Reported statistically 
significant elevated risks for 
smoking by case 1 s mother or 
case's husband's father 
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study 

Sobue, et al., 1990 
Wu-Williams, et al., 1990 


Liu, et al., 


1991 


Point Estimate(si 
0.94 (95% GI 0.62^1.40) 
0.7 (95% Cl 0.6-0.9) 

0.77 (95% Cl 0.30-1.96) 


Comment 


Point estimate is statistically 
significantly negative 

Presence of at least one smoker 
in household used as surrogate 
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European Studies 


Six studies on spousal smoking and nonsmoker lung cancer 
were conducted in Europe (Table 3).2/7,13,19,23,26 statistical 

significance was reported in two studies, both by the same research 
2 26 

group. ' No major cohort study has yet been conducted: in Europe. 
The cohort studied by Gillis, et al ., and Hole, et al., although 

7 

large, has few lung cancer deaths. 
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Table 3. European Studies of 

SW y 

Trichopoulos, et al., 1981 

Trichopoulos, et al., 1983 
Gillis, et al., 1984 

Hole, et al., 1989 

Lee, et al., 1986 
Pershagen, et al., 1987 
Svensson, et al., 1989 

Kalandidi, et al., 1990 


Spousal Smoking in Women 
Risk Estimate 
2.4 (no Cl) 

2.4 (no Cl) 

3.4 (no Cl) 

not given 

2.41 (95% Cl 0.45-12.83) 

1.00 (95% Cl 0.37-2.71) 
1.2 (95% Cl 0.7-2.1) 

1.2 (95% Cl 0.4-2.9) 

1.92 (95% Cl 1.02-3.59) 


Comment 

Greece; small case-control 
study; has been heavily 
criticized 

Additional cases and controls 
added since first paper 

Scotland; cohort study; very 
few lung cancer death (4 cases, 
4 controls in women) 

Continuation of Gillis, et 
al., 1984 

England 

Sweden 

Sweden; surrogate is "exposure 
as adult at home 2 £ at work" 

Greece; related to Trichopoulos 
study 
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Childhood Exposure to ETS and Adult Luna Cancer in Nonsmokers 


When the Janerich, et al., paper was published in 1990, 
the media focused on a single statistically significant risk ratio 
(OR) reported by the authors, i.e., an estimated OR of 2.07 (95% Cl 
1.16-3.68) for "household exposure to 25 or more smoker-years 

O A 

during childhood and adolescence." This OR is the only 
statistically significant estimate out of 13 exposure categories 
in the paper. A single statistically significant point estimate 
could have easily occurred by chance alone in a set of analyses this 
large. 


Only a few other studies have included questions 
concerning exposure to ETS during childhood, i.e., parental smoking. 
5,9,11,12,15,23,25,27 Regarding these studies, Ernst Wynder and 


Geoffrey Rabat wrote in a 1990 publication: 

No consistent association has been reported 
for lung cancer and exposure to ETS in 
childhood, which might be expected to exert a 
greater effect, especially when followed by 
exposure throughout adulthood. Of course, 
recall of ETS exposure in childhood is more 
difficult than recall of such exposure in 
adulthood. 


(Wynder, E.L. and Rabat, G.C., "Environmental Tobacco Smoke and 
Lung Cancer: A Critical Assessment," Indoor Air Quality , edl H. 
Rasuga (Berlin, Heidelberg: Springer-Verlag, 1990): 5-15.) 


Table 4 presents the reported risk estimates from the W 

O 

studies (9 to-date) which discuss childhood ETS exposure and lung^J 

CO 
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cancer in nonsmokers. The studies are arranged chronologically in 
the table. The abbreviation "n.s." stands for "not significant." 
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Table 4. Childhood Exposure to ETS and Adult Nonsmoker Lung Cancer Risk 


Study 

Point 

Estimate 

Statistical 

Sianificance 

Correa, et al., 1983 

not given 

n.s. 

Garfinkel, et al., 1985 
females 

0.91 (95% Cl 0.74-1.12) 

n.s. 

Wu, et al., 1985 
females 

0.6 (95% Cl 0.2-1.7) 

n.s. 

Akiba, et al., 1986 

not given 

n.s. 

Gao, et al., 1987 
females 

1.1 (95% Cl 0.7-1.7) 

n.s. 

Svensson, et al., 1989 

females, father's smoking 
females, mother's smoking 

0.9 (95% Cl 0.4-2.3) 

3.3 (95% Cl 0.5-18.8) 

n.s. 

n.s. 

Janerich, et al., 1990 

1-24 smoker/yrs exposure 
£ 25 smoker/yrs exposure 

1.09 (95% Cl 0.68-1.73) 
2.07 (95% Cl 1.16-3.68) 

n.s. 

significantly positive 

Kabat, et al., 1990 
males 
females 

0.73 (95% Cl 0.34-1.59) 
1.68 (95% Cl 0.86-3.27) 

n.s. 

n.s. 

l| Sobue, et al., 1990 

J father's smoking 

mother's smoking 
other household members 

0.60 (95% Cl 0.40-0.91) 
1.71 (95% Cl 0.95-3.10) 
1.13 (95% Cl 0.69-1.87) 

significantly negative 
n.s. 

n.s. 
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Exposure to BTS in the Workplace and Lung Cancer in Nonsmokers 


The issue of ETS in the workplace is currently a focus 
of public interest, as evidenced by the 1990 draft Guide to 
Workplace Smoking Policies prepared by the United States 
Environmental Protection Agency. This document is based on the 
EPA’s draft risk assessment, which used data from epidemiologic 
studies which assessed ETS exposure in terms of spousal smoking, 
not smoking in the workplace. 


The current epidemiologic data on workplace exposures to 
ETS and lung cancer in nonsmokers are reported in eleven studies 


which examined workplace exposure via questionnaire. 


8,9,11,13, 


17,22 26,28 None Q f these studies provides adequate support for 


an increased risk of lung cancer associated with ETS exposure in 
the workplace. Only one study reports a single marginally 
statistically significant risk. The point estimates of the studies 
(in chronological order) are presented in Table 5. (In the table, 
"rn.s." stands for "not significant.") 
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Table 5. Exposure to ETS in the Workplace and Lung Cancer Risk in Nonsmokers 


Study 

Point 

Estimate 

Statistical 

Significance 

Kabat and Wynder, 1984 
males 
females 

18/25 cases vs. 11/25 controls 
26/53 cases vs. 31/53 controls 

marginally significant 
n.s. 

Garfinkel, et al., 1985 
females, 5 yr exposure 
females, 25 yr exposure 

0.88 (95% Cl 0.66-1.18) 

0.93 (95% Cl 0.73-1.18) 

n. s. 

n.s. 

Wu, et al., 1985 
females 

1.3 (95% Cl 0.5-3.3) 

n.s. 

Lee, et al., 1986 

several indices 

all n.s. 

Koo, et al., 1987 
females 

several ORs 

all n.s. 

Shimizu, et al., 1988 
females 

1.2 (no Cl given) 

n.s. 

Svensson, et al., 1989 

females, at home £E at work 
females, at home and at work 

1.2 (95% Cl 0.4-2.9) 

2.1 (95% Cl 0.6-8.1) 

n.s. 

n.s. 

Janerich, et al., 1990 

150 person/yrs exposure 

j. 

0.91 (95% Cl 0.80-1.09) 

n.s. 

I Varela, 1987 

27 analyses 

all n.s. 

Kabat, 1990 
males 
females 

0.98 (95% Cl 0.46-2.10) 

1.00 (95% Cl 0.49-2.06) 

n.s. 

n.s. 
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Study 

Kalandidi, et al., 1990 
females 

Wu-Williams, et al., 1990 
females 


Point 

Estimate 

1.08 (95% GI 0.24-4.87) 
1.1 (95% Cl 0.9-1.6) 


T686ACCS02 


Statistical 

Significance 

n.s. 

n.s. 
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OTHER STUDIES DISCUSSING LUNG CANCER 


In addition to the primary lung cancer studies discussed 
in Section A of this notebook, there are several other studies 
which are sometimes mentioned in the context of epidemiologic 
studies on ETS and lung cancer. Because these studies are 
methodologically flawed or report incomplete data, they are of 
limited usefulness. For instance, the earlier studies (e.g., Knoth, 
et al., 1983; Miller, 1984; Sandler, et al., 1985) were excluded 
from the Letzel and Uberla meta-analysis (1990), and even from the 
meta-analyses conducted by the National Academy of Sciences in 
1986 and by the Environmental Protection Agency in 1990. 

Following are brief summaries of each of these studies, 
focusing on their problems. Copies of these studies follow this 
introduction, arranged in chronological order and highlighted in 
yellow for useful information and in blue for adverse information. 


Knoth, et al., 1983. 


This German study included a total of 792 lung cancer patients. 
There was no control population for comparison, and thus, the 
authors' conclusions are of limited value.^ 


One reviewer commented 
tentative conclusions 
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unacceptable methods." 

Sandler, et al., 1985 

• Although the papers published by Sandler, et al., in 1985 
focused on overall mortality, some numbers of lung cancer 

3 

deaths were presented. 

• The methodology and interpretation of these studies have been 
heavily criticized (e.g., one scientist described the studies 

A 

as "heavily flawed"). The data presented are of limited 
value. 


Dallager, et al., 1986. 


Data from three case-control studies conducted in the United 
States under the auspices of the National Cancer Institute were 
combined and analyzed in this study. 5 (Two of the studies, 
Correa, et al., and Huffier, et al., were discussed in Section 
A of this notebook.) 


Because the Dalager paper includes two primary studies on ETS 
and lung cancer, if it were included in considerations of the 
epidemiologic studies, it would result in some data being 

"Counted" twice. Q 
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Lloyd, et al., 1986. 


In a study investigating the high rate of lung cancer in one 
town in Scotland, relatives of 42 cases who had died of lung 
cancer and of 42 matched controls who had died of other causes 
were interviewed. 6 


♦ Conclusions about ETS exposure were based' on smokers and 
nonsmokers combined, thus precluding comparisons to the primary 
studies cited in Section A of this notebook. However, the 
authors reported no statistically significant differences 
between cases and controls for any questions relative to 
personal smoking or to ETS. 


Katada, et al., 1988. 

• This study, using hospitalized individuals in Nara, Japan, 
included only 25 female lung cancer cases (some of whom' were 

7 

smokers) and 50 female controls. 


All of the cases reported present exposure to ETS, all but two 
reported past exposure, and all but four reported childhood 
exposure. Thus, the reference categories (i.e., non-exposed 
women) are too small to allow appropriate calculations of 

relative risk. ^ 
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Nevertheless, none of the case-control comparisons was 
statistically significant at the 5% level. (Note: the paper 
also bases some of its conclusions on nonsmokers and smokers 
combined.) 


Lam and Cheng, 1988 

• This paper reviews four lung cancer studies previously 

conducted in Hong Kong, all of which are presented in the 

8 

Primary Studies section of this notebook. 


• Using meta-analysis, Lam and Cheng calculate a statistically 
significant summary point estimate for the four studies. 

Chen, et al., 1990 

• In 1990, conclusions based on a study of 332 cases and 635 

g 

group-matched hospital controls in Taiwan were published. 


For ETS exposure, point estimates achieving statistical 
significance were reported; however, it appears that these 
point estimates were calculated using both nonsmokers and 
active smokers, and are thus not comparable with other studies 
of nonsmokers only. ^ 
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Miller, 1990. 


Miller used newspaper death notices to ascertain cancer deaths 
in women in northwestern Pennsylvania, and then interviewed 
surviving next-of-kin to obtain information on the deceased 
women. This approach could be expected to result in problems 
related to accurate recall by those interviewed.^® 


In a 1984 paper, Miller examined "all cancer deaths" (See Other 
Cancers section in this notebook); in the 1990 paper, he 
provides numbers of cancer deaths by site. 
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CRITICISMS OF THE EPIDEMIOLOGIC STUDIES ON ETS AND LUNG CANCER 


Some general criticisms are applicable to the majority 
of the epidemiologic studies on ETS and lung cancer. 

strength of the association 

• Wynder and Rabat wrote in 1990; 

An association is generally considered weak if 
the odds ratio is under 3.0 and particularly 
when it is under 2.0, as is the case in the 
relationship of ETS and lung cancer. 

Such a weak association calls for special attention to possible 

sources of bias and confounding. 

Exposure bias 

• Spouses, next-of-kin or friends are sometimes asked to estimate 

the amount of ETS to which they think the subject was exposed. 

This may result in something called "exposure bias" or 

2 

"exposure misclassification." 


Exposure indices and risk estimates based on this type of 


information may be improper and incorrect. 


One example of this was reported in the Garfinkel, et al., 
study, published in 1985, which reported relative—jpisks of 
0.83 when the cases answered questions about ETS, 0.77 when 
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the cases* husbands answered, and 3.57 when the cases' children 
answered (a copy of this study may be found in Section A of 
this notebook). 


Reporting bias 


Another type of bias that may arise is "reporting bias," which 

may result if cases and controls respond differently to 

2 

questions about personal smoking and ETS exposure. 


Publication bias 


• "Publication bias" arises from the apparent failure by 

scientific journals to publish papers reporting negative or 

weakly positive results. If this occurs, the set of published! 

investigations may not be truly representative of all the 

3 

studies in the area. 

Confounding factors 

• The studies did not always account for possible confounding 
factors. (This is addressed in more detail in the section in 
this notebook on confounders.) 
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HJse of questionnaires 


All of the epidemiologic studies on the purported association 
between ETS exposure and disease in nonsmokers rely solely upon 
questionnaires about exposure, rather than upon actual exposure 
data. 4 Recent studies indicate that questionnaires are an 
unreliable and inaccurate measure of exposure. 

Questionnaire responses about exposure vary widely when 
compared with actual measurements of ETS constituents in the 

5 

ambient air. 


Histology 


Lung cancer diagnoses were not always histologically or 
pathologically verified. 1 

Also, the histological composition, i.e., the type of lung 
cancer, differed among studies (in some studies, all 
histological types were included; in others, some types were 
excluded). 1 
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" Data-dredging 11 


• Investigators often examine numerous subgroups of the study 
population, and may report only those conclusions which fit 
with their hypothesis. 1 (This is sometimes called "data- 
dredging.") 

Misclassification 

• If the personal smoking status of subjects is not accurately 
classified, it could result in "misclassification bias." 

• One critic, Peter Lee, contends that the reported "risks" for 
nonsmokers are the result of bias caused by a small number of 
smokers who are reported in the studies as nonsmokers. 6 

Conclusion 


German scientist Karl uberla discussed some criticisms of 
the ETS-lung cancer studies at a recent scientific symposium in 
Argentina: 


The majority of criteria for a causal connection 
are not fulfilled. There is no consistency, 
there is a weak association, there is no 
specificity, the dose-effect relation can be 
viewed controversially, bias and confounding 
are not adequately excluded, there is no 
intervention study, significance is only present 
under special conditions and the biological- 
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plausibility can be judged controversially 


7 


The eminent statistician Nathan Mantel concluded the 


following: 


[I]t is unlikely that any epidemiological study 
has been, or can be, conducted which could 
permit establishing that the risk of lung cancer 
has been raised by passive smoking. Whether 
or not the risk is raised remains to be taken 
as a matter of faith. 


Copies of critical papers, highlighted in yellow for 
useful information and in blue for adverse statments, are found 
at Tabs 1-7. 
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CRITICISMS OF THE HIRAYAMA STUDY 


Numerous criticisms of the Hirayama study have been 

8—21 

made. They include: 


The age distribution of the sample is not representative of the 
total Japanese population, particularly for women over the 

O 

age of 40. When a statistical correction is made for this 
bias, the increased relative risk reported by Hirayama 
virtually disappears. 


The appropriateness of Hirayama's standardization of the data 
by husband's age, rather than by subject's, has been 
questioned. When Kilpatrick re-analyzed the data adjusted 
by subject's age, the model used by Hirayama was shown to be 
inappropriate and the reported significantly elevated risk 
associated with husband's smoking was no longer apparent. 


The Hirayama study was not designed to investigate ETS 
exposure; it is inappropriate to use it to make conclusions 
about the hypothesis of an ETS-lung cancer relationship. 8 


Errors and internal inconsistencies in the data and in risk 


ratios and! confidence intervals have been noted and publicly 

13-15 fo 


acknowledged by Hirayama. 
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use of 


• The design of the study has been criticized, e.g., 

death certificates as evidence for lung cancer is unreliable ; 
autopsy or histology results were available for only 11.5% 
(23 of 200) of the cases ' ; use of the smoking status of 

the subject's husband as a surrogate measure for ETS exposure 
is not reliable 8 ' 12 ; many possible confounding factors were 
overlooked. 8 ' 17 

It appears that Hirayama has never adfequately addressed 

the criticisms; for instance, his 1990 monograph on the study 

persists in presenting the same data analyses that have been 

18 

particularly criticized. In addition, Hirayama has not made his 
original data available for review. 8 ' 19,20 

A bibliography of the criticisms follows. Copies of 
selected papers are given at Tabs 8-20. They are highlighted in 
yellow for useful information and in blue for adverse statements. 
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CRITICISMS OF THE TRICHOPOULOS STUDY 


Regarding the Trichopoulos, et al., study, the following 
criticisms have been made: 

• In 1990, Letzel and tiberla evaluated the quality of ETS-lung 

22 

cancer studies. Based on possible sources of bias and other 
problems with study design, they concluded that the 
Trichopoulos, et al. study, in particular, is "methodologically 
unacceptable" and is "a textbook example of how a case-control 
study should not be performed." Furthermore, they reported 
that this study may strongly influence the outcomes of meta- 
analyses of the ETS-lung cancer epidemiological studies (e.g., 
when the Trichopoulos study was included in meta-analyses of 
all possible case-control study combinations, it appeared! in 
330 of the 353 significant study combinations). 

• Methodologically, the study has been criticized! for selecting 

cases and controls from different hospitals; for excluding 

patients with adenocarcinoma and with alveolar carcinoma; 

for the lack of histological or cytological confirmation in 

8 24 

35% of the cases; and for its small sample size. ' According 

to Uberla, the small sample size means that "the statistically 

'significant 1 results of this study may well be artefacts 

23 

from chance, bias or confounding." 
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Copies of the articles referenced above, highlighted in 
yellow for useful information and in blue for adverse statements 
are found at Tabs 21-23. 
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CONFOUNDING FACTORS 


Introduction 


According to a 1990 publication by a Swedish scientist. 
Dr. Ragnar Rylander: 

Studies evaluating the hypothesis of a 
relationship between exposure to environmental 
tobacco smoke and lung cancer must take into 
account other environmental risk or protection 
factors and the possibility that exposure to 
environmental tobacco smoke may be confounded. 

This has not been done in the majority of such 
studies. Until this has been done, the claim 
of causality between environmental tobacco 
smoke and lung ^ cancer remains uncertain. 

[Emphasis added.]' 1 ' 


In epidemiologic studies, confounders are variables which 
can affect the outcome of interest, independently of the factor 
under investigation. Potential confounding factors in studies of 
ETS and lung cancer are numerous and varied. It is difficult to 
control for all of them in the design of an' epidemiologic study. 
Following are lists of some of the possible confounders encountered 
in epidemiologic studies of lung cancer incidence in nonsmokers, 
both those specif ically considering ETS and those dealing with other 
factors. 
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Heating and Cooking Fuels 


In developing countries, the use of certain fuels (kerosene, 
gas, coal, liquefied petroleum gas, straw, or wood) for heating 
and cooking contributes to elevated levels of indoor air 

3 

pollution, which may contribute to disease incidence. 


Following earlier, limited reports* on exposures to fumes 

from the use of various fuels, eight studies examining coal 

use in stoves and other indigenous heating devices in China 

have recently been published. RRs as high as 14 have 

8 

been reported, although most RRs are in the 1.0 to 2.0 

11,12 

range. 


• Some fuels, namely, kerosene or coal and wood or straw, have 

been associated with a increased risk of lung cancer in 

13 14 

Japanese women as well. ' 

Cooking Techniques 


The use of certain cooking oils and some cooking techniques 

(i.e, stir-frying and deep frying) which' produce oil vapors 

have been associated with increased lung cancer risks in 
11 15 

Chinese women. 1 ^ 
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Air Pollution 


In addition to indoor air pollution from heating and cooking 

fuels, as described above, outdoor air pollution has been 

associated with increased lung cancer incidence in at least 

12 

one epidemiologic study in northeast China. 


Dietary Factors 

• Increased lung cancer risk has been associated with the 
consumption of smoked, salted, cured, pickled, processed, or 
spicy foods among Oriental women. Additionally, research 
suggests that wives whose husbands smoke may consume more 
processed and spicy foods and eat fewer fresh fruits and 
vegetables than do those whose husbands do not smoke. 

• One study reported! an elevated lung cancer risk among Oriental 

17 

women associated with the consumption of green or black tea. 


It has also been reported that nonsmokers married to smokers 


have lower intakes of dietary carotene, a substance associated 

with decreased cancer risks when consumed in sufficient 
18 

amounts. Recently, an abstract reported an correlation 

between serum carotene levels and socioeconomic status; this 
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could be important if smoking and SES are also correlated', as 
has been suggested. 

Occupation 

• Some of the studies considering lung cancer in nonsmokers 
have also reported elevated relative risks associated with 
employment in certain fields or with occupational exposures 
to certain substances. 5 ' 11 13 

Medical and Lifestyle Factors 

• Personal health factors such as menstrual cycle length and 

previous history of respiratory disease (including 

tuberculosis, pneumonia or emphysema) have been associated 

5 9 11 15 

with increased risk for lung cancer. ' ' ' 


Family history of lung cancer has also been associated with 

Q 11 

increased lung cancer risk. ' 


An association between husband's smoking status and family 
lifestyle has been reported. 16 Wives with husbands who were 
nonsmokers had better SES, were more conscientious housewives. 


ate better diets, had higher indices of family cohesiveness. 
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and had better indices of overall health than did women married 
to smokers. 

♦ At least one hobby, keeping pet birds, has been associated 

19 

with increased lung cancer risk. 

Conclusion 

While of general importance, the question of confounders 
appears to be particularly relevant in studies of Asian women. 
Certain cultural variables (e.g., use of smoky fuels, certain 
cooking methods, diet) differ greatly between Asian and Western 
populations. The potential effects of such factors must be 
considered when evaluating the results of epidemiologic studies 
on lumg cancer incidence, particularly those considering ETS 
exposure. Table 1 presents a comparison and summary of Asian 
studies to date, revealing the increasing attention paid to 
confounders in these studies. 

Dr. Linda Koo, in her 1988 paper on lifestyle correlates, 

summed up the importance of confounders as follows: 

[C]aution should be exercised when interpreting 
data on ETS. It may not be the hazards of 
tobacco smoke that are being evaluated, but a 
whole range of behaviors that result from having 
a smoking husband, which may in turn increase 
the risk for certain diseases among their wives 
and children. 

- 5 - 


W 

o 

w 

Co 

CO 

«\I 

t£> 

N 


Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 



Table la. Asian Studies Included in EPA Draft Risk 
Assessment: Epidemiologic Studies of Lung 
Cancer in Nonsmoking Women, with Spousal Smoking Included 


Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking* 

Heating 
Methods/ 
Fuel Use 

Cooking 

Tech- 

Nicrues 

Diet _ 

Other 

Hirayama, 1981, 1984 

[Japan] 

91,540 

(+) 





Chan and Fung, 1982 
[Hong Kong] 

223 

(-) 

— 

Yes 

— 

— 

Lam, 1985 
[Hong Kong] 

248 

(-} 

— 

Yes 

— 

Home incense 
burning 

Akiba, et al., 1986 
[Japan] 

1,385 

(+) 

— 

— 

— 

Radiation 

exposure 

Gao, et al., 1987 
[Shanghai] 

1,407 

(-) 


Yes 

Yes 

Medical 
history; 
h ormona1 
factors 

Koo, et al., 1987 
[Hong Kong] 

225 

(-) 

— 

— 

— 

— 

Lam, et al., 1987 
[Hong Kong] 

L 

890 

(+) 

— 

— 

— 

— 

Geng, etf al., 1988 
[Tianjin, China] 

314 

(+) 

Yes 



Medical 

history; 

occupation 

Inoue and Hirayama, 1988 
[Japan] 

83 

( + > 

— 

— 

— 

— 
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Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking* 

Heating 
Methods/ 
Fuel Use 

Cooking 

Tech= 

Nioues 

Diet 

Other 

Shimizu, et al., 1988 
[Japan] 

180 

(-) 

Yes 


Yes 

Occupation 


* (+) indicates a statistically significant relative risk was reported; (-) indicates the 

reported relative risk was not statistically significant. 
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Table lb. Asian Studies Published After EPA Draft Risk 
Assessments Epidemiologic Studies of Lung Cancer in Nonsmoking 
Women, with Spousal Smoking Included 


Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking* 

Heating 
Methods/ 
Fuel Use . 

Cooking 

Tech- 

Nioues 

Diet 

Other_ 

He, et al., 1990 
[China] 

53 6 + 

(“) 

Yes 

Yes 

— 

Medical 

history 

Sobue, et al., 1990 
[Japan] 

639 

(-) 

Yes 




Wang, et al., 1990 
[NE China] 

110 

(-) 

Yes 

— — 


Indoor and 
outdoor air 
pollution 

Wu-Williams, et al., 1990 
[NE China] 

1,924 

(+)** 

Yes 

Yes 

Yes 

Medical 

history; 

occupation 

Liu, et al., 1991*** 

[China] 

221 

(-) 

Yes 

Yes 

— 

Medical 

history 


* (+) indicates a statistically significant relative risk was reported; (-) indicates the 

reported risk was not statistically significant. 

-i- Males and females combined. 

** The reported relative risk was statistically significantly negative. 

***Fu11 report on population discussed in He, et al., abstract. 
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Table 1c. Ancillary Asian Studies, Not Considered in EPA Draft Risk Assessment 


Factors Considered 


Study 

[site] 

Sample 

Size 

Spousal 

Smoking 

Heating 
Methods/ 
Fuel Use 

Cooking 

Teeh- 

Nicrues 

Diet 

Other 

Koo, et al., 1984 
[Hong Kong] 

400 

No** 



— 

— 

Mumford, et al., 1987 
[China] 

— 

No 

Yes 

—— 

— — 

—• 

Chapman, et al., 1988 
[China] 

144 + 

No 

Yes 

— 

— 

— 

Koo, et al., 1988 
[Hong Kong] 

136 

No 

— 

— — 

Yes 

Lifestyle 

variables 

Du and Ou, 1990 
[China] 

1,324 

No 

Yes 

— 

— 

— 

Xu, et al., 1990 
[NE China] 

1,077 

No 

Yes 

Yes 

Yes 

Indoor and 
outdoor air 
pollution; 
occupation 


8266<ljCC202 

** Other questions were asked regarding ETS. 
+ Males and females combined. 
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A selection of the relevant literature follows. Useful 
information is highlighted in yellow; problematic statements are 
highlighted in blue. 
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USE OF META-ANALYSIS: EPIDEMIOLOGIC STUDIES ON ETS AND LUNG CANCER 
Introduction 

The statistical procedure of meta-analysis treats the 
results of individual studies as individual data points in an 
overall analysis. It has been used effectively in combining the 
results of randomized, controlled clinical trials of 
pharmaceuticals. Such studies are eminently comparable because 
their methodologies and study populations are very similar. 


More recently, meta-analysis has been used to analyze 
the results of epidemiologic studies, that is, to calculate an 
overall relative risk as a weighted average of the relative risks 
of many studies. Because of the inherent differences in study 
design, methodology, and sample population, especially in the case 
of epidemiologic studies on ETS and lung cancer, questions have 
been raised regarding the appropriateness of using this procedure 
to analyze epidemiologic data. However, meta-analysis is still 
being used; most recently, the U.S. Environmental Protection Agency 
(EPA) used a meta-analysis to calculate an estimated overall 
relative risk for lung cancer related to exposure to environmental 
tobacco smoke (ETS):.*' 


The EPA meta-analysis is not the first in this area. ^ 


given in Table 1 for comparison.' 


The risk estimates calculated by several other meta-analyses arejyj 

2 -s - g 

3 

s 

ft 
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In addition to its meta-analysis on United' States ETS- 
lung cancer studies, the recent paper by Fleiss and Gross (i1991)i 
presents a detailed criticism of the meta-analytical method, 
particularly as applied to the ETS literature. 8 This is a thorough 
review paper and a useful reference. Some relevant quotations 
follow: 


[T]he authors of the NRC report appear not to 
have followed the major guidelines proposed by 
Sacks, et al. For example, they did not provide 
a formal protocol for the meta-analysis, nor, 
apparently, did they give any consideration to 
the possibility of heterogeneous ORs across 
the several studies. (p. 134) 

Furthermore, the question comes to mind whether 
the existing epidemiological studies of a 
possible association between exposure to ETS 
and the incidence of lung cancer in non-smokers 
are of adequate quality. Indeed, there is the 
question whether any of these studies meets 
even minimal standards of quality. (pp. 134- 
135)' 

There are many reasons for restricting attention 
to American studies of whether there is an 
elevated risk of lung cancer to non-smokers 
exposed to ETS relative to non-smokers not so 
exposed. One is that this is the population 
to whom policy decisions will apply and on 
whom those decisions should be based, (p. 135) 


Odds ratios from studies in other countries, 
on the other hand, are derived from 
distributions that may differ markedly from 
those in the U.S., and thus the ORs themselves 
may not be relevant to the American experience. 
Genetic and lifestyle differences between the 
U.S. population and the populations studied 
elsewhere (mainly in east Asia) also argue for 
a meta-analysis only of U.S. studies, (p. 135) 
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[U]ncritical use of meta-analysis can and does 
lead to unsubstantiated conclusions. Only 
when all the issues that we have discussed are 
considered and possibly accounted for is it 
possible to apply meta-analysis so that the 
overall result is scientifically valid. (p. 
137) 

It is very unlikely that the biases present in 
the epidemiological studies of the possible 
association between exposure to ETS and the 
risk of lung cancer can ever be removed. The 
meta-analysis performed by the NRG must either 
be completely discounted or, as Stein concluded 
so succinctly in another context, considered! a 
mere 'computational exercise.' (p. 137) 


(An editorial comment on this paper by Spitzer is also included. 


Copies of some of the referenced articles are included 
at Tabs 1-4 . They are highlighted in yellow for useful information, 
and in blue for adverse information. 
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Table 1 


. Results of Meta-Analyses of Epidemiologic Studies of Spousal Smoking and Female 


Lung Cancer 



Meta-Analysis 


Summary Rjsk Estimate 

Studies Included 

Wald, et al., 1986 


1.35 (95% Cl 1.19-1.54) 

13; 10 case-control, 3 cohort 

NRC, 1986 


1.32 (95% Cl 1.16-1.51) 

13; 10 case-control, 3 cohort 

Blot and Fraumeni, 

1986 

1.3 (95% Cl 1.1-1.5) 

12; 10 case-control, 2 cohort 

Wells, 1988 


1.44 (95% Cl 1.26-1.66) 

17; 14 case-control, 3 cohort 

EPA, 1990 


1.41 (95% Cl 1.26-1.57) 

22; 19 case-control, 3 cohort 


» 

1.25 (95% Cl 1.03-1.52) 

8 U.S. studies; 7 case-control, 
1 cohort 

Letzel and Uberla, 

1990 

1.118 

12; 10 case-control, 2 cohort 



1.076 

11; 9 case-control (Trichopoulos 

Fleiss and Gross, 

1991 

1.12 (95% Cl 0.95-1.30) 

excluded), 2 cohort 

9 U.S. studies; 8 case-control. 

Layard and LeVois, 
(unpublished) 

1991 

1.08 (95% Cl 0.96-1.22) 

1 cohort 

26; 23 case-control, 3 cohort 


(4.C66&CC202 
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RISK ESTIMATES FOR NONSMOKER LONG CANCER 
BASED UPON MODELING PROCEDURES 


In 1985, Repace and Lowrey published an article claiming that 
exposure to ETS is responsible for 500 to 5,000 lung cancer 
deaths per year in the United States. 1 This report received 
extensive press coverage upon its release. 

The report contains two highly theoretical models for 
estimating risks of lung cancer from ETS exposure. One model 
relies upon a "reinterpretation" of the epidemiologic studies 
of lung cancer in nonsmokers; the second model estimates lung 
cancer mortality among nonsmokers based on a single study 
dealing with the Seventh Day Adventists, a religious group 
known for its vigorous opposition to smoking. 


Critics of the Repace and Lowrey approach have pointed out 

that the estimates are based on errors and "unrealistic 

2 

assumptions" which result in overestimations of exposure. 

One analysis of the model showed that, dependingi on the 

assumptions and input data used, the estimates are inherently 

3 

inaccurate and may vary by as much as 300-fold. Another 
scientist noted that the exposure and dbse levels used in the 
modeling exercise were not based on actual measurements; such 
measurements reported elsewhere range from "ten— to one- 
hundred-fold less than that in the Repace and Lowrey model." 
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Other criticisms have focused on the report 9 s methods of 
analysis, 5 ” 7 and suggest that Repace and Lowrey failed to 
control for other confounding factors, and that their model 
did not provide "the very statistical bases of estimation 
procedures." * 

Repace and Lowrey*s estimate of nonsmoker lung cancer risks 

in the workplace was also criticized by scientists who noted 

that none of the epidemiologic studies of ETS exposure and 

disease in nonsmoking working women report a statistically 

2 

significant increase in risk. 

Two British researchers. Darby and Pike, published a paper in 
1988 describing another type of mathematical model which 
predicted potential effects from ETS exposure based on data 
from a study on active smoking. 8 Even when adjustments were 
made for childhood exposure to ETS, the authors reported that 
the model predicted a risk for nonsmokers that was smaller 
than "the underlying background risk for lung cancer." They 
concluded that their model could not explain the difference 
between risks reported for nonsmokers in epidemiologic studies 
and ! the low levels of ETS exposure reported in other studies. 
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The Darby and Pike model was criticized in 1990 by Wald, et 
al., authors of one of the earlier meta-analyses on the 
epidemiologic studies of ETS exposure and lung cancer 
incidence. 9 Wald's group questioned Darby and Pike's 
conclusion that there was a discrepancy between risks estimated 
by epidemiologic studies and by exposure data. Darby and 
Pike replied that the existing cotinine data employed by Wald, 
et al., were possibly both insufficient and inappropriate to 
allow an adequate comparison to be made with the epidemiologic 
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ETS AND CANCER OF SITES OTHER THAN THE LONG 


Introduction 


A presenter at the recent McGill Symposium in Montreal, 

Canada, described the then-available epidemiologic studies on ETS 

and' cancer other than the lung as follows: 

These nine studies provide insufficient data 
to evaluate the effect of ETS on cancer other 
than of the lung. The reported associations 
are weak and inconsistent, and are subject to 
the potential effects of biases and uncontrolled 
confounding factors . . . 


These studies concern a variety of cancer sites; the publications 
on each are briefly summarized below. Highlighted copies of the 
papers on cancer at other sites are found at Tabs 1-11. 


All Cancers combined 


Several studies have presented risk estimates for overall 
cancer incidence, regardless of site, among individuals 
reporting! ETS exposure. This procedure disregards differences 
in etiology, mechanism and confounding factors among the 
various types of cancer; nevertheless, some authors have 
presented data In this fashion. 


Hirayama (1984) reported a significant elevation in risk 
for "cancer of all sites," in nonsmoking women whose husbands 
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smoked; he attributed the elevation to increased risks for lung, 

2 

nasal sinus, and brain cancers. 

Miller (1984) reports on a "case-control" study conducted 
in Pennsylvania by interviewing the surviving relatives of women 

3 

whose death notices were published in a local newspaper. Miller 
reported an overall odds ratio of 1.40 for "death due to cancer" 
among women whose husbands smoked. Questions can be asked 1 about 
the accuracy of the amount of recall required of the relatives in 
this study. 

In an abstract, Reynolds, et al., (1987) reported! that a 
record-linkage study in Alameda County, CA concluded that nonsmoking 
women married to smokers had a 70% higher risk of cancer incidence 
at all sites, and that they had an approximate relative risk of 7.0 
for "smoking-related cancers." 4 The abstract provides insufficient 
information to judge the quality of the study? the reported risk 
estimates should be viewed with caution. 

Sandler, et al., (1989) reported statistically 
nonsignificant point estimates of 11.01 (males) and 1.00 (females) 
for all cancers in persons reporting ETS exposure. The authors' 
subdivision of the category into "smoking-related" and "other" 
cancers yielded no statistically significant risk estim ates . This 
study was criticized by Holcomb (1989) as being "poor science" andi 
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"inadequately designed." 6 
Brain and Nasal Sinus Cancers 

• A single report claims to show an increased risk for brain 
and nasal sinus cancers associated with marriage to a smoker. 
No other researchers have been able to replicate these 
findings and they must be considered isolated. 

Only Hirayama (1984), reporting further on his study of 

Japanese women, has reported statistically significant associations 

in women between brain and nasal sinus cancers and spousal 
2 

smoking:. 

Breast Cancer 

• Some claims have been made for a relationship between husband's 
smoking and breast cancer in nonsmoking women. 

Sandler, et al., (1985) reported a statistically nom'- 

sigmificant increased risk for breast cancer in non-smoking women 

and statistically significant elevated risks for cancers of the 

endocrine system associated with early life (i.e., childhood) 

7 

exposure to parental smoking. 
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Hirayama (1984), in his discussion of his claim that his 

data support an elevated risk for all cancers in nonsmoking women 

whose husbands smoke, suggested that part of the reported increase 

might be due to breast cancer. In a 1991 article, Wells reports 

a statistically nonsignificant increased risk of breast cancer 

8 

using; additional data supplied by Hirayama. 

Bladder Cancer 

• Two case-control studies have specifically examined! bladder 
cancer incidence; neither reported an association between: 
bladder cancer and exposure to ETS at home or at work. 

The 1986 Kabat, et al., paper reported that cases and 
controls in this study did not differ significantly in reporting 

Q 

"sidestream smoke exposure" at home, at work or in transportation. 
Neither did they differ significantly in whether or not their spouse 
smoked. The authors concluded that "exposure to sidestream smoke" 
is not an important factor in bladder cancer in nonsmokers. 

The second study to report on bladder cancer is by Burch 
et al. (1989). 10 It was conducted in Alberta and Ontario, Canada. 
None of the reported relative risks was statistically significant. 
The: authors concluded that there was no evidence for an effect of 
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"passive smoking" on bladder cancer incidence in smokers 
nonsmokers. 


or 


Cervical Cancer 

• Two studies have reported on ETS exposure and the incidence of 
cervical cancer. Both fail to account sufficiently for 
confounding factors. 

Statistically significant elevated risks for cervical 
cancer were reported in a 1985 study by Sandler, et al., of 
patients in North Carolina. 11 This study has been criticized 
because it did not control for known risk factors such as sexual 
activity, which is strongly correlated with incidence of cervical 
cancer. 


Slattery, et al., (1989) , in a study of women in Utah, 

reported a statistically significant increased risk of cervical 
cancer in non-smokers who reported three or more hours of ETS 
exposure per day (risk estimate of 3.43, 95% Cl 1.23-9.54). 12 

Although the researchers adjusted for age, church attendance, 
education and number of sexual partners, these variables do not 

account for all factors that may contribute to disease. ^ 
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Zang, Wynder and Harris authored a letter in response to 

13 

the Slattery, et all., study. They wrote: 

[T]here clearly is under-matching of control 
patients with regard to important risk factors 
including sexual activity, religious background, 
and education. . . . Since the previously 

mentioned risk factors are correlated highly 
with one another as well as with active and' 
passive smoking, the risk estimates relating 
smoking and cervical cancer may be subject to 
substantial bias and confounding. . . . In 

fact, the adjusted odds ratios are probably no 
more than the leftover effect of variables 
controlled imperfectly by logistic regression. 


In a response, Slattery acknowledged that her group's conclusions 

14 

"should be verified in other studies." 


Childhood Cancers 


Two papers have claimed that their data show that childhood 


exposure to ETS is related to increased incidence of certain 
childhood cancers. 


Grufferman, et al., (1982) reported a statistically 

significant relative risk of 3.9 (95% Cl 1.5-9.6) for father's 

cigarette smoking for childhood rhabdomyosarcoma in a case-control 
study in North Carolina. Only 33 cases were included in the 

study; only 23 cases were included in the analysis of father's 
smoking. Conversely, for the 8 cases with maternal sm o k ing , the 
reported relative risk was 0.8 (95% Cl 0.3-2.0). An extremely 
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large number of analyses was conducted in this study, suggesting 
the possibility of data-dredging. 

A recent study (John, et al., 1991) reported associations 
for father's smoking during pregnancy (i.e., a surrogate for ETS 
exposure of the pregnant woman) in the absence of maternal smoking, 
with several indices of childhood cancer: all cancers combined 

(OR = 1.2, 95% Cl 0.8-2.1), acute lymphocytic leukemia (OR = 1.4, 
95% Cl 0.6-3.1), lymphomas (OR = 1.6, 95% Cl 0.5-5.4) and brain 
cancer (OR = 1.6, 95% Cl 0.7-3.5). 16 Not one of the associations 
was statistically significant. 

Conclusion 


The studies concerning ETS exposure and cancer other than of 
the lung are few in number and subject to the same criticisms 
applicable to the lung cancer studies, e.g., "data-dredging," 
no assessment of exposure, inadequate control for confounding 
factors. Additionally, there are only one or two reports on 
a given cancer endpoint. Without replication of the results, 
it is not possible to reach any conclusion about ETS exposure 
and non-pulmonary cancer incidence. 
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ETS and Heart Disease 


Introduction 


This notebook discusses and provides copies of the public 
literature bearing directly on the claim that environmental tobacco 
smoke (ETS) is related to heart disease. Most of this literature 
is epidemiological, with a current total of 11 studies presenting 
data on a possible statistical association between ETS and heart 
disease incidence or mortality. 


These epidemiological reports are important because they 
are the primary basis for claims of an elevated heart disease risk 
in nonsmokers exposed 1 to ETS. However, the literature also contains 
claims of special harm in compromised individuals, such as heart 
disease patients, or regarding biochemical effects that might 
mediate an adverse effect of ETS on heart disease incidence or 
mortality. Accordingly, this notebook also includes several 
laboratory and statistical reports dealing with ETS and exercise 
performance, particularly in angina patients, or with biochemical 
factors suggested as involved in the development of heart disease. 

Each of the articles included in this notebook has been 

fO 

highlighted in blue and yellow. The blue highlighting identifies ® 
the most notable comments supporting a relationship of ETS with ^ 
heart disease, or that are otherwise adverse regarding tobacco or ^ 
smoking. The yellow highlighting identifies comments that 

& 
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challenge, or at least that are concessionary concerning, the 
potential involvement of ETS or tobacco in disease causation. 

The initial section of this notebook contains an overview 
and discussion of the literature. The literature itself is grouped 
into four appendices. Appendix A (Tabs 1-13) contains the primary 
epidemiological reports, consisting of 11 studies reported in 13 
articles. A summary and discussion of major criticisms is provided 
for each individual study. Appendix B (Tabs 14-17) contains the 
major meta-analyses and reviews concluding that ETS is associated 
with an elevated heart disease risk. Appendix C (Tabs 18-23) 
contains the primary reviews which have judged that the data are 
inadequate to conclude that ETS is related to heart disease. 
Appendix B (Tabs 24-35) contains a mixed group of articles which 
provide data concerning ETS in relation to exercise performance, 
potential effects in heart patients or in relation to 
cardiovascular biochemical and cellular processes. Short summaries 
are provided with the articles in Appendix D. If notable letters 
to the editor or other editorial comments were published concerning 
any of the articles in this notebook, these materials were also 
included'. 
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Epidemiologic Reports and Reviews 


Reports with original data 


There are currently 11 studies (in 13 reports) presenting 
epidemiological data on a possible statistical association between 


ETS and 

heart disease incidence 

and 

mortality. 

There 

are 

13 

reports, 

—* 

because for two studies. 

the 

data were 

presented' 

in 

two 


separate articles. It should be emphasized, however, that the 
epidemiological reports on the heart disease issue include several 
scientifically weak sources, particularly meeting abstracts. 
Furthermore, all of these studies are open to serious 
methodological criticisms. Summaries of the individual studies, 
as well as a list of the major criticisms of each, are provided 
with the highlighted copies of the articles in Appendix A. 

The ETS associated risks reported in the 11 
epidemiological studies are summarized in the following table. 
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ETS/Heart Disease Epidemiological Reports 



Sex 

Feporfcefl RjsX 

Statistical Testing 

Butler (1990) 1 

F 

RR = 1.40 


0.51 - 3.84 (95% Cl) 

Garland et al. 
(1985) 2 

F 

RR - 2.7 

Ctrl ysj. EES 


P < .10 

Gillis et al. 
(1984) 3 

M 

F 

31 vs 45 per 
4 vs 12 per 

10 4 /yr 

10 4 /yr 

No stat. test rpted. 
No stat. test rpted. 

♦He, et al. 
(1989) 4 

F 

OR = 1.50 


p < .01 

♦Helsing, 
et al. (1988) 5 

M 

F 

RR = 1.31 

RR = 1.24 


1.1- 1.6 (95% Cl) 

1.1- 1.4 (95% Cl) 

Hirayama 
(1984) 6 

F RR - 1.31 1.06-1.63 (90% Cl) 

(husbands smoking > 20 cigs/day) 

♦Hole, et al. 
(1989) 7 

M*F 

RR - 2.01 


1.21-3.35 (95% Cl) 

Humble, et al. 
(1990) 8 

F 

RR « 1.59 


0.99-2.57 (95% Cl) 

Lee, et al. 

(1986) 9 

M*F 

RR - 1.03 


0.65-1.62 (95% Cl) 

♦Martin, et al. 
(1986) 10 

F 

RR = 3.4 


p < . 01 

Palmer. et al. 
(1988) 11 

F 

RR = 1.2 


No stat. test rpted. 

♦Sandler, 
et al.(1989) 12 

M 

F 

RR = 1.31 

RR = 1.19 


1.05-1.64 (95% Cl) 
1.04-1.36 (95% Cl) 

Svendsem, 
et al. (1987) 13 

M 

RR = 2.23 


0.72-6.92 (95% Cl) 

NOTE: Gillis 

, et al. 

(1984) and Hole, et 

al. (1989) are based 


on the same study. Also, Helsing, et al. (1988) and 
Sandler, et al. (1989) are based on the same study. 


♦Reported to be statistically significant at the 95%—level of 
confidence. 
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In an overall evaluation of the epidemiological reports, 
it is important to consider the issue of statistical significance. 
Some fluctuation in disease or mortality rates will occur simply 
by chance alone. Hence, when these rates are compared, as in risk 
ratios, it is necessary to apply a standard to determine the 
statistical likelihood that an apparent elevation or reduction in 
risk reflects chance variation or whether it reflects an actual 
difference in the comparison groups. The traditional scientific 
standard is to require that a statistical test indicate at least a 
95% probability that an observed difference reflects a true effect. 
Stated in reverse, this would mean that the standard only allows a 
5% probability that the result was due to chance. 

When discussing relative risks, if the disease or 
mortality rates are equivalent in the comparison groups, this will 
be reflected in a ratio of 1.0. When a statistical test is 
performed, the 95% standard is met when the 95% confidence intervals 
are reported not to include 1.0. Sometimes a "p* value is given, 
which states the probability that an observation is due to chance. 
Hence, a statement of "p < . 05" means that the observation could 
have occurred by chance less than 5% of the time. To state 
"p < .05" or to provide 95% confidence intervals that do not include 
1.0, are equivalent indications of statistical significance. 
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Only four of the 11 epidemiological studies regardingi 


ETS and heart disease report a statistically significant result at 
the 95% level of confidenc e. (1) He, et al. (1989), a Chinese 
language report based on only 34 female heart disease patients; (2) 
Helsing, et al. (1988)/Sandler, et al. (1989), a study based on a 
Maryland census in which the information regarding spousal smoking 
(used to estimate ETS exposure) was from 1963 ; (3) Hole, et al. 
(1989), a Scottish study based on only 84 heart disease deaths; 
and (4) Martin, et al. (1988), a report based on 23 women who 
reported having a heart attack and which was given a conference 
but apparently not otherwise accepted for publication. 

In sum, seven of the 11 studies of ETS exposure and heart 
disease have failed to report a statistically significant 
association. In the f our studies that have claimed a statistically 
significant relationship, two were from outside the United' States. 
Three were very small-scale. All of these studies suffer from a 
variety of serious methodological weaknesses. 


A list of the most common weaknesses in the individual 
studies is provided below. It will be recognized that these are 
characteristic of epidemiological studies of ETS in general, not 
simply those relating to heart disease. For a more detailed 
discussion of the criticisms applicable to each study, see Appendix 
A. -- 
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1. Small sample sizes. 

2. Lack of statistical significance, or failure to 
test for statistical significance. 

3. Potential misclassification of the smoking status 
of study participants. 

4. Inadequate assessment of ETS exposure. 

5. Failure to control adequately for biases stemming 
from potential confounding variables. 

6. Failure to confirm causes of death via autopsy or 
other histological methods. 

Reviews claiming ETS-assoclated risk 

Despite the scientific weaknesses in the epidemiologic 
literature on ETS and heart disease, four recent reviews have 
concluded that ETS is associated with an increased risk of heart 
disease and that, in fact, such exposure causes a large number of 
deaths each year . Copies of these reviews are provided in' Appendix 
B. Each of these reviews attempted to estimate an overall risk 
based on the combined data from the epidemiologic studies. These 
estimated! risk ratios and the associated 95% confidence intervals 
are provided in the following table. 
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Meta-Analyses and Reviews of ETS-Heart Disease Data 


Wells (1988) 14 


Kawachi. et al. 
(1989) 15 


Kristensen (1989) 16 

Giantz and Parmley 
(1991) 17 



m 

951 ci 

Males 

1.31 

(1.1-1.6) 

Females 

1.23 

(1.11-1.36) 

if sms 

Males 

1.3 

(1.1-1.6) 

Females 

1.2 

(1.1-1.4) 

WOrkDlace 

Males 

2.3 

(1.4-3.4) 

Females 

1.9 

(1.4-2.5) 

Both sexes 

« 1.3 


Both sexes 

1.3 

(1.2-1.4) 


These estimates were generally derived from the 
statistical technique known as meta-analysis. (The Kristensen 
article appears to be an exception, in that the estimated 1.3 
relative risk was apparently based on an informal estimation and 
no confidence intervals were given.) Although these reviews varied 
somewhat in form, detail and focus, the estimates were generally 
similar, about 1.3, reflecting a 30% elevation in risk associated 
with ETS exposure. 


The Kawachi, et al. (1989) discussion was fairly narrowly 
focused on New Zealand. The Kristensen (1989) discussion was a 
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limited part of a larger discussion of factors involved ini 
cardiovascular diseases and the work environment. Thus, the major 
reviews, both of which clearly involved meta-amalytic techniques, 
were those by Wells in 1988 and by Glantz and Parmley in 1991. 
These two reports are discussed further below. 


A. Judson Wells, a c onsultant to the American Lun g 
Association, statistically combined the data from several reports 
on ETS and heart disease, including both prospective (cohort) and 
case-control studies. He then calculated overall relative risks 
(ETS exposed versus nonexposed) for lung cancer (1.44 for females; 
2.1 for males), cancers other than lung (1.16 for females; no risk 
elevation for males) and heart disease (1.23 for females; 1.31 for 
males). He also estimated numbers of death related to these disease 
categories, claiming that ETS exposure results in 46,000 deaths 
per year in nonsmokers. Of these, 3,000 are claimed to be from' 
lung cancer. For cancers other than the lung, he calculated that 
ETS exposure results in 11,000 annual deaths. The largest number 
of deaths from ETS exposure was claimed to be due to heart disease. 
He claimed that 32,000 nonsmoker heart disease deaths per year 
stem from ETS exposure. 


The most recent, and certainly the most widely publicized; 
review of ETS and heart disease was undertaken by two authors from 
the Department of Medicine, University of California, San-Francisco. 
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In their 1991 paper, Stanton Glantz and William Parmley conclude 
that ETS exposure is statistically associated with an estimated 
30% increase (relative risk of 1.3) in heart disease risk in 
nonsmokers. They argue that this translates into 37,000 heart 
disease deaths in nonsmokers stemming from ETS exposure. Glantz 
and Parmley also discuss a number of biochemical and experimental 
studies which purportedly support the biological plausibility of 
such a relationship. 

In evaluating the claims by Wells and by Glantz; and 
Parmley, it should be emphasized tha t meta-analysig , the technique 
from which they derive their risk estimates | ]1 ^'lsappropriatelv use d 
only when the underlying studies are highly similar and of high 
quality. If the underlying studies are based on different 
populations and procedures and suffer from serious methodological 
weaknesses, then any meta-analysis will consequently be invalidated. 


The above considerations are directly applicable to an 
evaluation of the risk claims regarding ETS and heart disease. 
These claims are based on meta-analyses of a small group of 
epidemiological studies reporting a relationship between ETS 
exposure and an increased risk of heart disease. In general, these 
studies deal with spousal smoking and assess heart disease risk in 
the nonsmoking spouse. Otherwise, these studies used widely 
disparate methodologies, study populations and endpoints. Several 
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are very weak, preliminary, available only in abstract form, or 
are based on such scanty data that they quite arguably are not 
sufficiently reliable or valid even to be considered seriously in 
a meta-analysis. Appendix A contains discussions of the major 
flaws in the individual studies. 

Reviews emohazinq inconclusiveness of the data 

Reviews such as those by Wells and by Glantz and Parmley 
often receive a great deal of publicity. However, it is important 
to recognize that there have been a number of other examinations 
of the data concerning ETS and heart disease. Several important 
reviews have concluded that the data on this issue are equivocal 
and inadequate to support claims of an increased heart disease 
risk in nonsmokers exposed to ETS. 

The first major reviews of the epidemiological data on 
ETS and heart disease appeared in 1986. In that year, a report of 
the United States Surgeon General 18 examined the available data and 
judged that "no firm conclusion" (p. 10) could be made regarding 
a possible relationship between ETS and heart disease. Also in 
1986, a similar evaluation appeared from a committee of the National 
Research Council of the National Academy of Sciences. 19 This 
committee calculated that any potential heart disease risk related 
to ETS would be "difficult to detect or estimate reliably" from 
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epidemiological studies, and would be "the same order of magnitude 
as what might arise from expected residual confounding due to 
unmeasured covariates." (p. 263) 

Thus, both the 19 66 Surgeon General's Report and the 
National Research Counci l report judged that the data wer e 
insufficient to allow a conclusion that BTS exposure is a cause of 
heart disease. Even the 1991 review by Glantz and Parmley 
recognized this as a "reasonable" position, at least in 1986. On 
the other hand, Glantz and Parmley argued that data published since 
1986 warrant that this conclusion be modified. However, other 
scientists have undertaken more balanced and critical reviews of 
the more recent data and have judged that it remains inconclusive. 
The four most significant of these reviews, and their conclusions, 
are as follows: 


a. At a major conference on ETS held at McGill 
University in 1989, Lawrence Wexler, of the New York Medical 
College, concluded that recent data did not provide a basis 
for altering the earlier conclusions by the Surgeon General 
and National Research Council concerning ETS and cardiovascular 


disease. ^_ 

Based on the available evidence, it is this 
author's opinion that it has not been 1 
demonstrated that exposure to ETS increases 
the risk of cardiovascular disease, (p. 139) 20 \ 


- 12 - 


M 

© 

fO 

CO 

CO 

CO 

CO 

n 


Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 


b. A similar evaluation was made by two scientists 
from the United Kingdom, who reviewed the literature on ETS 
and heart disease and presented their conclusions at an 
international conference on indoor air quality held in Lisbon, 
Portugal in April 1990. 


It is concluded that no increased risk of 
cardiovascular disease can be associated 
unequivocally with exposure to ETS, and it 
seems probable that this will continue to be 
the case until specifically designed trials 
are instigated, and some objective measure of 
degree of exposure can be devised. (p. 215) 2 * 


c. Another scientific review of this literature was 
performed by two physicians from the University of Munich, 
Germany and given at an international conference in Hungary in 
June 1990. The conclusion was similar. 


Taking into account the small increase in 
coronary risk in passive smokers as compared 
to non-exposed subjects and also the low 
validity and small number of epidemiological 
studies available and the fact that their 
results are at least inconsistent, a 
relationship between passive smoking and 
cardiovascular diseases cannot be established 
on these data. (p. 6) 22 


d. In a 1991 book discussing a wide range of issues 
involving ETS, the literature on heart disease was reviewed 

by Alan Armitage, former director of toxicology of a major ® 

--- CO 

European research laboratory and now head: of pharmacology at CO 
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the Tobacco Research Council Laboratories in the United 
Kingdom. He judged that the scientific data have not 
established an increased heart disease risk in nonsmokers 
exposed to ETS. 


It is clear that the evidence for a harmful 
effect of ETS in enhancing CHD [coronary heart 
disease] risk in non-smokers is not very 
convincing. ... (p. 114) 23 


Studies Involving Exercise Performance. Heart 

Biochemical Measurements 


disease Patients andi 


There are several experimental and biochemical studies 
that have been cited in the literature as supporting an increase 
in heart disease risk stemming from ETS exposure. A few of these 
reports claim that ETS exposure adversely effects exercise capacity 
and that in the case of heart disease patients, this can lead to 
attacks of angina (heart pain). Other reports have attempted to 
demonstrate that ETS exposure adversely affects some aspect of 
cardiovascular function, such as blood clotting (platelets), 
myocardial respiration (oxygen usage) or cholestol levels. These 
articles, with brief summaries, are provided in Appendix B. 


In an overall evaluation of these studies, it is important 
to note that they constitute a relatively minor aspect of the 
ETS/heart disease issue. That is, the claim that ETS increases 

N 

the risk of heart disease is a statistical statement based on© 

w 

epidemiological reports. Once having made that stateme nt, variousCJ 

CJ 
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kinds of studies dealing with cardiovascular or exercise performance 
or with mechanisms might be marshalled to argue for its 
plausibility. On the other hand, without the epidemiological 
underpinning, such studies would probably be much less notable since 
there would be nothing that they would be attempting to explain. 


In the area of exercise performance, there are three 
primary studies. In one of these, a 1985 report by McMurray, et 
al., 24 healthy subjects were used and ETS exposure was claimed to 
have an adverse effect on exercise performance. Two other studies, 
one by Aronow (1978) 25 and the other by Khalfen and Klochkov 
(1987) 26 used angina patients. In somewhat similar study designs, 
both reports claimed that when these heart disease patients were 
exposed to ETS, they were not able to exercise as long before 


experiencing angina. The credibility of the Aronow report has 
been widely challenged in the literature. The Khalfen and Klochkov 
report is a Russian language article about which relatively little 
is known. Regarding any of the exercise performance studies, 
whether with healthy or heart disease patients, a general criticism 
is that when dealing with ETS, it is almost impossible to "blinds 
either the experimenter or the subjects with regard to ETS 
exposure. Thus, the possibility is always open that some subjective 
factor may influence the results. 
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There are very limited data attempting to demonstrate 
that ETS adversely affects some process that might be involved in 
blood clotting (thrombus formation) or atherosclerosis. The primary 
focus has been on the possibility that ETS may increase the tendency 
of certain blood components, known as platelets, to stick together. 
This claim has been made based mainly on data in four published 
reports. Three of these are from the same Austrian research group. 
(Sinzinger and Kefalides, 1982 27 ; Burghuber, et al., 1986 28 ; 
Sinzinger and Virgolini, 1989 29 ) Of these three, one is merely a 
letter to the editor (Sinzinger and Kefalides, 1982) and another is 
a German language article with only an English abstract (Sinzinger 
and Virgolini, 1989). The fourth report, Davis, et al., (1989) 30 
is from a group of researchers in Kansas City, Missouri. It suffers 
from serious methodological weaknesses, particularly its failure 
to establish a proper control condition. 

Finally, there are two reports of children which assessed 
cholesterol and other blood components in relation to parental 
smoking status (Moskowitz, et al., 1990 31 ; Pomrehn, et al., 1990 32 ), 
one of which (Pomrehn, et al., 1990) is only available as an 
abstract from a meeting presentation. Both reports claimed that 
parental smoking was associated with decreases in HDL cholesterol, 
which some literature has argued may be associated with heart 
disease risk. These studies measured components of blood as the 
endpoint, but are essentially epidemiological studies i n tha t they. 
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at best, may suggest statistical correlations. As such, they 
suffer from weaknesses characteristic of other epidemiological 
studies of ETS exposure, especially difficulties in controllingi 
for potential confounding variables and inadequate assessment of 
ETS exposure. Furthermore, the potential significance of blood' 
values in relation to later heart disease risk in a group of 
children is highly speculative. 


This notebook also contains a group of three articles 
relating to research from a Czechoslovakian group, which claims 
that "passive smoking" has an adverse effect on the heart’s use of 
oxygen. 33 34 35 These were animal studies involving smoke exposure 
to rabbits. They clearly involved a design intended to mimic 
"active" smoking, and are included in this notebook merely because 
they were erroneously discussed in the 1991 Glantz and Parmley 
paper as providing data relevant to ETS exposure. 

WLS/tks 
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PARENTAL SMOKING 


Perhaps no claim regarding environmental tobacco smoke 
(iETS) is as capable of provoking strong feelings as the charge 
that parents who smoke may compromise the health of their children. 
While the issue of parental smoking is laden with emotion, the 
scientific basis for the claim is difficult to interpret. None of 
the studies that have reported an association between parental 


smoking and a 

child's 

increased risk of developing 

respiratory 

infections or 

symptoms 

have actually measured exposure to ETS. 

Virtually all 

of the studies have 

failed to control 

for cross- 

infections in 

the home 

and other 

important confounding factors. 

Studies that 

have controlled for 

such factors have 

frequently 

reported no significant 

increased 

risk of respiratory 

disease in 


the children of smoking parents. 1-17 


The studies on parental smoking, each with a different 
sample size, data collection method and analysis, tend to yield 
factually incompatible and contrary conclusions. For instance, 
although certain studies and reviews have reported adverse 
findings, 18-42 others have observed no significant relationship 
between parental smoking and respiratory illness in 
children. 5 ' 6 ' 8 ' 43-53 After a five-year study of over 400 children, 
for exa mple, Dutch researchers concluded there was "no evidence 11 
that parental smoking had an appreciable effect on respiratory 
symptoms in school children. 49 A similar conclusion was reached by 
a group of U.S. researchers, inclu ding a critic of smokingi, who 
found' "mo significant relation" between parental smoking and 
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respiratory symptoms in a study of nearly 400 families with 816 


children in three cities 


43 


In 1988, investigators re-examined thirty studies on ETS 
exposures among children and evaluated the studies for their 
scientific validity. 54 They noted that while several studies had 
reported! a statistically significant relationship between ETS 
exposure and respiratory illness in children, "most studies had 
significant design problems that prevent reliance on their 
conclusions. •" The authors concluded that "many questions remain, 
and future studies should consider important methodological 
standards to determine more accurately the effect of passive smoking 
on child health." In 1990, another group of researchers examined 
the existing literature on ETS and respiratory health. 55 Although 
critical of ETS, they concluded that "[ffurther studies of health 
effects are needed; such studies will require improved methods of 
exposure assessment, as well as better understanding of dose- 
response relationships." 


The studies on parental smoking have relied solely 



questionnaires to obtain exposure data. 55 Reliance 


on 


on 


questionnaires casts doubt on the findings of these studies for 
several reasons. First, it has been noted' that even "slight 
changes" in the way the questions were phrased could result "in 
substantial differences in the type of responses one obtains." 28 
Secondly, one study observed that there was a significant 
difference in the respiratory symptoms reported depending—on which 
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parent completed the questionnaire. 38 It has been reported that 
mothers are more likely than fathers to report chronic respiratory 
problems in; their children and that asymptomatic mothers are less 
likely than symptomatic mothers to report symptoms in their 
children. 55 It has been suggested that "[t]hese potential biases 
must be evaluated in epidemiologic studies." 55 


In conclusion, although a number of studies have been 
conducted on> parental smoking and childhood respiratory health, 
the results of these studies are inconsistent and are limited by 
the methodology employed in each study. Questionnaires are not an 
accurate method of determining the actual exposure of ETS a child 
receives from his/her smoking parent. Many studies r eport no 
relationship for parental smoking, particularly when rconfbunding 


factors such as diet, home dampness or cross-infection ini and 
outside the home are considered. Childhood respiratory illness 
appears to be influenced by many different social, familial, and 
environmental factors. To isolate parental smoking as a cause is 
scientifically unjustified. 
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LUNG FUNCTION IN CHILDREN 


The studies that have investigated lung function in 
children and its possible relationship to environmental tobacco 
smoke exposure are presented in this section. To aid in the 
interpretation of this literature, definitions of the major lung 
function' parameters are provided below. 


pf : One of the most widely used measures of pulmonary function 
in adults and childre n is .forced vital capacity and is represented 
in the literature as WVC.\ This term refers, to the maximum volume 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and asthma. 

Df : A second important measure of pulmonary function is the 
forced expiratory volume in o ne second . which is abbreviated as 
VFEVl\ in the literature. The FEVl measure is simply the amount of 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEVl, are often used in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEVl/FVC ratio 
lower than 65% to 70% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEVl/FVC value. 


Df: Forced expiratory flow, known as VFEF25%-75%1 ' is the 
average rate of flow of air during the middle half or an FEV 
maneuver. The FEF25%-75% is indicative of the status of the medium 
and small sized airways. Decreased values of FEF25%-75% are common' 
in> the early stages of obstructive lung disease. Low values of 
FEF25%—75% in combination with normal values of FVC and FEVl are 
often' indicative of early small airways abnormality. Reduced 
FEF25%-75% are sometimes seen in cases of severe restrictive disease 
as well. 


All of these measures share a common' problem: accurate 
assessment requires the full cooperation and maximal effort of the 
subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain, especially when the subjects are 
young children who do not fully comprehend the requirements being: 
made of them in the pulmonary function tests. The studies are not 
consistent in the lung function parameters they measure, and there 
is also a lack of consistency among the results of the same function 
tests across studies. Following is a presentation of the major 
studies that have examined these lung function parameters in 
children. The investigators who have found associations between 
impaired! lung function and ETS exposure are often uncertain' of 
the clinical meanings of the small decreases observed in their 
studies. Therefore, it is not suprising that no definitive 
conclusions have been reached regarding ETS exposure and its 
possible association with lung function in children. 
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RESULTS OF SELECTED STUDIES: CHILDHOOD LUNG FUNCTION 


STUDY 

EFFECT ON FEV1, FEV.75 

EFFECT ON FEF25-75% 

Tager 197 6 

decrease 

not reported 

Tager 1979 < 

none 

decrease 

Weiss 1980 * 

none 

decrease 

Tager 1983 * 

decrease 7% 

none 

O'Connor 1987 if 

decrease 5-7% 

decrease 14-15% 

! Ware 1984 

decrease .6-.9% 

not reported 

Berkey 1986 S 

decrease .85% 

not reported 

Hasselblad 1981 

decrease .5-2% 

not reported 

. 

Tashkin 1984 • 

none 

decrease 2.5% 

Ekwo 1983 ■* 

none 

none 

j Vedai 1984 * 

none 

decrease 4% 

! Spinaci 1985 # • 

decrease 

none 

Chen 1986 ♦- 

decrease 3% 

decrease 6%: 

Burchfiel 1986 *—• 

decrease 4-5% 

not reported 

Yarnell 1979 * 

decrease 3% 

decrease 12% 

Teeulesco 1986 * 

decrease 5% 

not reported 

Tsiinoyianis 1987 . 

not done 

decrease 

, Lebowitz 1987 

none 

not done 

! 

Leeder 1976 

not done 

not done 

Schilling 1977 

none 

not reported 

Speizer 1980 

none 

not reported 

Dodge 1982 , 

none 

not reported 

Lebowitz 1984 

none 

not reported 

Lebowitz 1984 

not done 

not done 


Adapted fronii Witorsch 1989 
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COMPROMISED CHILDREN 


The literature on environmental tobacco smoke includes a 
body of research on asthma and the relationship between parental 
smoking and preexistent disease in children. While only a few 
studies have been conducted thus far on children with, for example, 
cystic fibrosis (a genetic disorder whereby lung passages often 
become blocked by abnormally behaving mucus), there have been 
numerous studies that have examined asthmatic childiren and the 
presence of smokers in the home. The results of the studies have 

been variable and are subject to the influences of many different 

r—--* 

confounders such as socioeconomic status, g enetic determin ants, 
damp housing, and gas cooking in the home. It is not suprising, 
therefore, that researchers are inconsistent in their interpretation 
of the available data on exposure to ETS and childhood asthma. 
Following is a presentation of the major studies that have examined 
a possible association of ETS with asthma in children. Also 
included are the studies available on children with cystic 
fibrosis. 
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RESULTS OF SELECTED STUDIES: COMPROMISED CHILDREN 


Leeder, et al., 1976 


0 Fergussoni, et al. , 1985 


Harwood, et al., 1985 


/, Murray, et al., 1986 


Reported that episodes of 
asthma in the first five 
years of life showed' an 
association with parental 
history of asthma-wheeze 
and that there is little 
relationship between asthma 
in the first five years of 
life and other family, 
social, or environmental 
factors. 

Reported' that maternal 
smoking increased the risk 
of lower respiratory 
infections/symptoms during 
the child’s first two years 
of life, and that after 
two years this association 
seemed' to disappear. Also 
reported that there was no 
increased risk of asthma 
or asthma attacks 
attributable to maternal 
smoking. 

Reported that there was no 
evidence to suggest that 
the structure, practices 
(including parental 
smoking), or the dynamics 
of the family played a 
significant role in the 
development of childhood 
asthma. 

Reported that maternal 
smoking aggravated 1 symptoms 
in asthmatic children. 
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Reported that sex of child, 
mother's age at the child's 
birth, pneumonia, whooping 
cough, tonsillectomy, 
adenoidectomy, allergic 
rhinitis, eczema and 
periodic abdominal 
pain/vomiting attacks were 
associated with the 
development of childhood 
asthma. 

Reported that parental 
smoking increasedi the number 
of emergency room visits 
of children with asthma. 
The lack of an association 
between parental smoking 
and symptoms in asthmatic 
children caused the authors 
to question the mechanism 
whereby parental smoking 
would increase ER visits. 

Reported' that it was not 
clear whether parental 
smoking increased! the 
incidence of asthmatic 
disease in children. 

The authors conceded that 
the association observed 
with parental smoking may 
reflect a relationship of 
smoking behaviour to a 
number of other social 
factors such as medical 
care utilization and 
maternal stress. 

Reported that paternal 
smoking, including the 
number of cigarettes the 
father smoked at home, had 
no association with any 
test results. Maternal 
smoking in the "wet and 
cold" season was reported 
to increase the severity 
of the chil d*s ' asthma. 
There was no assocation in 
the "warm and dry" season 
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Somerville, et al. , 1988 


Oldigs, et al., 1990 


Sherman, et al., 1990 


Weitzman, et al., 1990 


Rubin, 1990 


and the severity of the 
child's asthma. The authors 
attribute this to increased 
ventilation in the "warm 
and dry" season. 

Reported a positive 
association between parental 
smoking; and asthma in girls 
and a non-significant 
negative relation between 
parental smoking and asthma 
in boys. 

Reported that in children 
with mild bronchial asthma 
one hour of passive smoke 
exposure did not cause 
airway obstruction or 
changes in bronchial 
responsiveness. 

Neither bronchiolitis, 
eczema, croup, personal 
cigarette smoking, maternal 
smoking, paternal smoking, 
nor delivery complications 
bore an apparent relation 
to the development of 
childhood asthma. 

The authors concede that 
the estimate of children's 
exposure to cigarette smoke 
is "crude", based on parent 
reporting of smoking during 
pregnancy. 

Reported an association 
between parental smoking 
and the severity of cystic 
fibrosis in children'. 
However, the authors 
conceded that it could not 
be ruled out that social, 
economic, or other factors 
determined both the smoking 
status of the household 
and the nutritional status 
of the children*—— 
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Gilljam, et al., 1990 


W' 


Young, et al., 1991 


Reported that there was no 
statistical difference in 
clinical status or pulmonary 
function' between children 
with cystic fibrosis from 
smoking and nonsmoking 
families. For patients 
with higher levels of 
physical activity, parental 
smoking appeared to matter 
less. 

Reported that parental 
smoking may contribute to 
a higher level of airway 
responsiveness early in 
the child's life. The 
authors conceded that they 
did not report the actual 
amount of parental smoking 
due to the inaccuracies of 
parental reporting. 
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PARENTAL SMOKING AND OTITIS MEDIA IN CHILDREN 



Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 


2023380006 



OTITIS MEDIA ("GLUE EAR") 


In addition to claims that parental smoking affects the 
respiratory health of children, there are claims that exposure to 
parental smoking might increase the risk of otitis media (commonly 
known as "glue ear") in children, jotitis media*! is an inflammati on 
of the inner ear that often leads to an accumulation of fluid in 
the inner ear canal. Otitis media often appears as a complication 


of various viral and bacterial infections, including measles. If 
left undetected, otitis media can lead to hearing loss and learning 
disabilities. Authors of studies examining this issue have not 
formulated a widely accepted mechanism for how ETS might increase 
the risk of otitis media in children. There are two theories that 
are proposed but have not been scientifically proven: 1) One 
theory is that ETS somehow chronically irritates the eustachian 
tube of the inner ear, leading to the inflammation,* and' 2) The 
second theory is that ETS potentially increases the risk of upper 


respiratory tract infections that spread to the inner ear. The 
results of the studies on this subject are variable and are subject 
to the same confounders that potentially bias the results of studies 
on other ETS related issues. While the science on this issue is 
controversial, the reported seriousness of otitis media makes 
investigators anxious to make recommendations for child safety. 
However, the studies on otitis media and parental smoking have not 


established a clear association. 
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RESULTS OF SELECTED STUDIES ON OTITIS MEDIA 


T said 1 , et al., 1978 


tf? Pukander, et al., 1985 


Kallail, et al., 1987 


Zielhuis, 1989 


Strachan, 1990 


Strachani!, 1989 


Taninio, et al., 1988 


Kraemer et al, 1983 


Reported that number of 
tonsillectomies/adenoidec- 
tomies were related to the 
amount of parental smokingi 
in the home 

Reported that parental 
smoking in the home 
increased the risk of acute 
otitis media and 1 that 
breast-feeding seemed to 
have a protective effect 

Reported that parental 
smoking was not associated 
with the occurrence of 
otitis media 

Reported that parental 
smoking was not related to 
an increased risk of otitis 
media 

Reported that parental 
smoking was an important 
determinant of middle-ear 
underpressure and effusion 

Reported that approximately 
one-third of the cases of 
middle ear effusion in 
their subjects were 
attributable to passive 
smoking 

Reported that parental 
smoking was more prevalent 
among the subjects with 
recurrent otitis media 

Reported that parental 
smoking, atopy, and catarrh 
posed the greatest risk to 
children of developing 
persistent middle-ear 
effusions wh€HF present 
together in the same child 
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Pukander, et ail.,. 


Vinther, et al. , 


Moorhead, 1985 


Black, 1985 


Fleming, et al. 


1990 Reported that' maternal 

smoking increased the risk 
of acute otitis media in 
infants and especially of 
recurrent attacks 

1982 Reported that there were no 

effects of parental smoking: 
on the frequency of otitis 
media in children 

Reported that otitis media 
was found to be related to 
parental smoking in this 
general practice study 

Reported that parental 
smoking increased a child's 
risk of undergoing surgery 
for otitis media 

1987 Reported that full time day¬ 

care attendance increased 
the risk of ear infections 
(odds ratio = 3.8) 
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ETS AND ADULT RESPIRATORY DISEASE/SYMPTOMS 
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ADULT RESPIRATORY DISEASE 

Several studies have examined respiratory disease and 
symptoms and their possible association with exposure to 
environmental tobacco smoke in adults. The studies that examined 
respiratory disease and symptoms in adults are contained in this 
section. For additional studies on adults, see the "compromised 
individuals” and "lung function" sections. 


10 

o 

N 

CO 

CO 

CD 

O 

O 

N* 

N 


Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 



RESULTS OF SELECTED STUDIES: ETS AND ADULT RESPIRATORY HEALTH 


Lee, 1986 


Koo, et al., 1988 


Hole, et al., 1989 


Koo, et al., 1990 


Passive smokingi was not 
associated with an increased 
risk of chronic bronchitis in 
the nonsmoker. 

Reported an association between 
respiratory symptoms in the 
mothers and the same symptoms 
in their children. Indicates 
that cross-infection is an 
important confounder of studies 
on parental smoking and'childhood 
respiratory health. 

Reported an association between 
passive smoking and adverse 
cardiorespiratory symptoms in 
adult nonsmokers. None of the 
associations, however, were 
significant. 

With the exception of smoking 
by the father and the children's 
N02 levels, no association was 
found between smoking at home 
and N02 levels. 
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ETS AND ADULT LUNG FUNCTION 
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LUNG FUNCTION IN ADULTS 


The studies that have investigated lung function in 
adults and its possible relationship to environmental tobacco smoke 
exposure are presented in this section. To aid: in the 
interpretation of this literature, definitions of the major lung 
function' parameters are provided below. 


DfOne of the most widely used measures of pulmonary function' 
in adults and children is forced vital capacity and is represented 
in the literature as FVC. This term refers to the maximum volume: 
of gas that a person can expire as forcefully and rapidly as 
possible from their lungs immediately following a maximal 
inspiration of air. When a person's ability to expire air 
forcefully and rapidly from their lungs (FVC) is compromised, this 
can possibly be an indication of chronic obstructive lung disease. 
Decreased FVC is common in restrictive diseases such as pulmonary 
fibrosis and in obstructive diseases such as emphysema and 1 asthma. 

D£: A second important measure of pulmonary function is the 
forced expiratory volume in one second, which is abbreviated as 
FEVl in the literature. The FEVl measure is simply the amount of 
air that is expired in the first second of the FVC maneuver. As 
with FVC, this parameter is useful in the assessment of airway 
obstruction. The two parameters, FVC and FEVl, are often used! in 
a ratio to determine the percentage of a person's FVC that is 
expired in the first second of the maneuver. A FEV1/FVC ratio 
lower than 65% to 7 0% is characteristic of obstructive lung disease. 
On the other hand, subjects with restrictive lung disease will 
often show a normal or exaggerated FEVl/FVC value. 

Df: Forced expiratory flow, known as FEF25%-75%, is the 
average rate of flow of air during the middle half of an FEV 
maneuver. The FEF25%-75% is indicative of the status of the medium 
and : small sized airways. Decreased values of FEF25%-75% are common 
in the early stages of obstructive lung disease. Low values of 
FEF25%-75% in combination with normal values of FVC and FEVl are 
often indicative of early small airways abnormality. Reduced 
FEF25%-75% are sometimes seen in cases of severe restrictive disease 
as well. 


All of these measures share a common problem: ac curate 
assessment requires the full cooperation and maximal effort of the 
subjects under investigation. Accurate measures are sometimes 
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therefore difficult to obtain. The studies are not consistent in 
the lung function parameters they measure, and there is also a 
lack of consistency among the results of the same function tests 
across studies. Following is a presentation' of the major studies 
that have examined these lung function parameters in adults. The 
investigators who have found associations between impaired lung 
function and ETS exposure are often uncertain of the clinical 
meanings of the small decreases observed in their studies. 
Therefore, it is not suprising that no definitive conclusions have 
been reached regarding ETS exposure and its possible association 
with lung: function in adults. 
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RESULTS OF SELECTED STUDIES: 
Bouhuys, et al., 1978 


Shephard, et al., 1979 


White, et al., 1980 
Comstock, et al ., 1981 


Kauffmann, et al., 1983 


Jones, et al., 1983 


Kentner, et al...,. 1984 


Lefoowitz, et al., 1985 


ETS AND ADULT LUNG FUNCTION 

The authors reported no 
a s s ociations between: smoking 
in the home and increased 
symptoms or lung function 
loss among nonsmokers living 
in the same households. 

The authors raise the 
possibility that subjective 
reporting of symptoms couldi 
have been " suggested"' by 
the odor of the cigarette: 
smoke. 

This study has received 
numerous criticisms. 

Passive smoking in the 
home was not associated 
with the prevalence of 
respiratory symptoms and : 
was only "suggestively 
associated" with impaired 
ventilatory function. 

Opposite trends in FEVl 
and FEF25-75 were found in 
men passively exposed! to 
tobacco smoke, and the 
differences observed in 
women were slight and not 
statistically significant. 

The use of cooking fuels 
was found to be associated 
with impaired ventilatory 
function in a group of 
nonsmoking women. 

Passive inhalation of 
tobacco smoke at home or 
the workplace was found! 
not to be associated with' 
impaired lung function' in> 
healthy nonsmokers. 

Reported no direct 
association between ETS 
and lung function parameters 
in adult nonsmokers. 
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Hosein, et al. , 


198 6 


The use of gas stoves was 
found to be associated 1 
with impaired lung function 
in women. It was reported 1 
that passive smoking in 
households where gas stoves 
were used appeared' to have 
no effect on lung function 
values. 


Masi, et al., 1988 


Kalandidi, et al., 1990 


The authors concede that 
their use of multiple tests 
of significance (involving 
both exposure and response 
measurements) are likely 
to have resulted in some 
associations achieving 
statistical significance 
by chance. 

Assessment of exposure was 
based solely on the 
husbandi’s smoking: habit in 
terms of amount (daily) , 
amount (total), and 
duration. 
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ETS AND COMPROMISED ADULTS 
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COMPROMISED ADULTS 


The literature on environmental tobacco smoke includes a 
body of research on asthmatic adults. Studies have been conducted 
in order to attempt to determine whether there is a relationship 
between passive exposure to ETS and the development of asthma or the: 
exacerbation of existing asthma in adults. The studies are varied 
in their results, and accordingly, no definitive conclusions have 
been reached by investigators. Following are the studies that 
examine ETS and its possible relation to asthma in' adults. 
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COMMENTS ON SELECTED STUDIES: 
Stable,, et al. , 1978 


Shephard, et al. , 1979 


Dahms, et al., 1981 


Ing, et al . , 1983 
Romer, et al., 1983 


Knight, et al., 1985 
Wiedemann, et al., 1986 


Stankus, et al., 1988 


Bailey, et al., 1990 


ETS AND COMPROMISED ADULTS 

The authors suggest that 
tobacco smoke exposure 
might trigger asthma attacks 
by means of an allergic 
reaction. 

Reported that asthmatic 
subjects did not appear to 
have an unusual sensitivity 
to tobacco smoke exposure. 

Five of the ten subjects 
specifically reported 
sensitivity to tobacco 
smoke before their inclusion 
in this study. 

This study investigated 
only six subjects. 

The authors concede that 
the small sub j ect population 
of this study indicates that 
the results must be taken 
with caution. 

Only six subjects were 
studied. 

The authors report that 
passive smoking; presents 
no acute respiratory risk 
to young asymptomatic 
asthmatic patients. 

Only 21 subjects were 
included and all had 
complained of respiratory 
symptoms uporni previous 
exposure to environmental 
tobacco smoke. 

No relationship was observed 
between passive smoking 
and pulmonary function of 
asthmatic subjects. 
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CONFOUNDERS 


Studies on parental smoking and childhood respiratory 
disease rarely address confounding variables. Confounding 
variables are factors that can create a "false” association between 
two elements by being associated with one or both of them. For 
example, factor X (socioeconomic status) may be associated with 
both factor Y (parental smoking) and factor Z (childhood respiratory 
disease):. When factor X is not controlled for in epidemiological 
studies of the possible association between factor Y and factor Z, 
a false association may appear between factors Y and Z. Therefore, 
it is vital that epidemiologists control for confounding variables 
when conducting studies such as those on parental smoking. The: 
possible confounding variables associated with parental smoking 
and childhood respiratory disease can be grouped into four major 
categories: (1) household heating and cooking: sources; (2) outdoor 
air pollution; (3) organic substances; and (4) demographic, medical 
and socioeconomic factors. 
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Household heating and cooking sources 


Children living in households with gas stoves have been 
reported to have a greater history of respiratory illness before 
the age of two and small but significantly lower levels of FEVj and 
FVC corrected for height 1 (FEVli and FVC are standard measurements 
of Hung capacity and function). Similarly, exposure of children 
to gas cooking in the first two years of life has been associated 
with an increased risk of hospitalization for respiratory illness 2 . 
There are reported associations of gas stove use with daily peak 
flow in asthmatic, normal, and allergic subjects. 3 

Oxides of nitrogen (NOx) arising from the use of gas 
stoves for cooking were proposed to be related to a reported 
increase in cough, "colds going to the chest," and' bronchitis in a 
study of 5,7 58 English and Scottish children aged six to eleven 
years 4 . A number of other confounders were controlled for in this 
study, including "age, social class, latitude, population density, 
family size, overcrowding, outdoor levels of smoke and sulphur 
dioxide and types of fuel used for heating." One group of 
researchers reported similar results for a five-year longitudinal 
study of 4827 boys and girls, ages five to ten years. This reported 
association was independent of age, sex, social 1 class, number of 
cigarette smokers in the home, and latitude, and was only found ini 
urban areas. 5 
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Use of unvented kerosene heaters, which release nitrogen 
diioxide (N0 2 ) into the indbor environment, was associated with 
significantly more days of acute respiratory illness in exposed' 
children 6 . In this study, there was no difference in the number 
of cigarettes smoked daily in the homes of exposed versus unexposed' 
children. MQ 2 exposure was also reported to be associated with a 
risk of reporting lower respiratory symptoms in children under the 
age of seven 7 . 

One study reported increased proportions of chest 
illnesses and hospitalizations for chest illness before age two in 
young children living in homes heated by wood-burning stoves. 
Medical histories, sociodemographic factors, or exposure to other 
pollutant sources did not account for the reported association 8 . 

In another report , hot water heating systems were reported 
to have a large effect on lung function in children, when compared 
to the use of forced air heating and air conditioning systems 9 . 
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Outdoor air pollution 

Outdoor air pollutants have been identified as a 
confounder in several studies. In one study, acute respiratory 
disease incidence was reported to be positively associated with 
higher ambient sulfate levels 1 . 

A group of researchers examined the importance of indoor 
and outdoor environmental factors (parental smoking, gas cooking, 
suspended particulates and sulfur dioxide) in the respiratory 
health of seven- to ten-year-old Canadian children. The researchers 
were unable to identify any effects of parental smoking or gas 
cookingi because the prevalence of these variables was highest in> 
an industrial area of high particulate pollution 2 . 


One researcher has reported a strong association between 
respiratory illness and particulate pollution in children living 
ini a study site which experiences relatively high levels of 
particulate pollution 3 . 


A study comparing Israeli children living in a polluted 
industrial town versus those living in an unpolluted area reported 
that chronic respiratory symptoms and most pulmonary diseases were 
significantly more common among those children from the polluted 
town 4 . 
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Organic substances 


The relevance of home dampness in the etiology of 
respiratory symptoms in children is supported by current research 
which links dampness with the presence of molds, dust mites, fungi 
and other allergenic microbes. 

In one study, odds ratios of 1.23 and 2.16 were reported 
for home dampness after adjustment for several factors, including: 
maternal smoking,, in a cohort study of 4,625 eight- to twelve-year- 
old children living in six United States cities 1 . The authors 
reported odds ratios for molds of 1.27 to 2.12 after adjustment 
for maternal smoking and several other factors. 

Another study reported higher rates of respiratory 
symptoms and symptoms of infection and stress among children living 
in damp houses. The presence of "fungal mould" was also reported 
to be related to higher rates of respiratory symptoms, independent 
of smoking in the household 2 . In another study, the growth of 
fungi and molds in the home was directly related to respiratory 
symptoms and sensitization to common allergens in children?. 

Researchers have reported that children living in damp 
and moldy dwellings had a greater prevalence of respiratory 
symptoms and headache and fever than those living in dry homes. 
The authors reported a dose-response relationship with increasing 
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numbers of symptoms reported in dwellings with higher severity of 
dampness and mold. All these differences persisted after 
controlling for possible confounding factors such as household 
income, cigarette smoking, unemployment, and overcrowding 4 . 

Atopic sensitization of children to house dust mites 
was reported to be related to home dampness 5 . 
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Demographic, medical and socioeconomic factors 


Low socioeconomic status has been associated with an 
increased incidence of respiratory complications 1 . Factors related 
to lower socioeconomic status include: inadequate medical care, 
poor nutrition, poor outdoor air quality, increased parental 
coughing, higher gas stove usage, frequent change of address, and 
lower per capita living space. In a study of 1,050 European 
children aged eight and nine years, lifetime and current prevalence 
of wheeze were both significantly higher in> children from low 
socioeconomic status 2 . 

Watkins, et al., (1986) reported high consultation rates 
for respiratory illness in children whose fathers were in manual 
occupations. This association was not explained by crowded home: 
conditions or parental smoking 3 . Gardner, et al., (1984) reported 
significantly higher rates of lower respiratory disease in infants 
of low socioeconomic status 4 . 


Cross-infection also plays a role in the incidence of 
children's respiratory disease. For instance, in a 1988 paper, 
Koo, et al., reported that among Japanese and Hong Kong Chinese 
women, there was a highly significant correlation between' the 
frequency of maternal respiratory illness and the frequency of 
respiratory illness in her children 5 . 
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Cross-infection may be relevant to the reports of 
associations between day care attendance and respiratory illness. 
Anderson, et al., (1988) reported that care outside the home (day 
care) is an important factor for acquiring lower respiratory tract 
illness and infectious diseases in children under two years of 
age 6 . Gardner, et al., (1984) also noted significantly higher rates 
of lower respiratory disease among day care infants 4 . Fleming, et 
al., (1987) reported an increased risk for upper respiratory tract 
infection associated with day care attendance 7 . 

Familial characteristics and genetics may also act as 
confounders. For instance, in a 1982 publication, Lebowitz;, et 
al., report that an observed relationship between children's 
pulmonary function and parental smoking disappeared when household 
aggregation of body mass was taken into account®. Another Lebowitz, 
et al., study (1984) also reported that there was "no remaining 
independent aggregation of pulmonary function measurements" after 
familial aggregation of body habitus was controlled for 9 . Genetic 
predisposition may play a role in respiratory illness and pulmonary 
function 10 ; although cross-infection is also involved 11 . 


"Lifestyle" may also act as a confounder. A study in 
Copenhagen (Holma and Winding, 1977) examined 109 social 1 , medical, 
housing, andi hygiene factors on morbidity. The best predictors 
for health were "thriving" (satisfaction), followed by "housing 
standard"' and "personal hygiene." The authors reported no effect 
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of parental cigarette smoking on the respiratory health of young 
children 12 . A survey of 314 nonsmoking Hong Kong Chinese women 
and their children and 243 Japanese women and their children 
reported that chronic cough and sputum symptoms were at least 10 
times more prevalent in Hong Kong 5 . This observation was attributed 
to occupational exposure to dust or fumes and household crowding 
among the Hong Kong mothers. 
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PARENTAL SMOKING: CONFOUNDING VARIABLES 


Access to medical care 
Age of mother 
Air pollution 
Birth weight 
Breast feeding 
Cooking practices/type 
Day care attendance 
Diet 

Family history of illness 
Family size 
Gender of child 
Genetic determinants 
Heating type 
Home dampness 

Hospital spread of illness 
Household pets 
Newborn illnesses 
Nurture 
Overcrowding 
Parental education 
Parental infections 
Place of residence 
Seasonal variation 
Skin test reactivity (allergy) 
Socioeconomic status 
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I. HEALTH CLAIMS 

• The claim that exposure to environmental tobacco smoke (ETS) 
in the workplace causes disease in nonsmokers is not justified 
on a scientific basis. 

Exposure 

• Measurements taken in offices, workplaces and public places 
indicate that the contribution of tobacco smoke to indoor air 
is minimal. 1 For example, typical nicotine measurements (which 
are particularly revealing because nicotine is unique to 
tobacco smoke) range from an exposure equivalent of 1/100 to 
1/10001 of one filter cigarette per hour. 2 In other words, a 
nonsmoker would have to spend from 100 to 1000 hours in am 
office, restaurant or public place in order to be exposed to 
the nicotine equivalent of just one cigarette. 

Luna Function 

• A 1980 report 3 which concluded that nonsmokers exposed to 
tobacco smoke at work for 20 or more years had reduced function 
of the small airways compared to nonsmokers not so exposed 
still receives considerable attention, although it was heavily 
criticized for questionable data acquisition and analysis. 4 
In contrast, a more recent study of 1,351 German office workers 
reportedly found "no evidence" that everyday exposure to 
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tobacco smoke in the office or at home leads to an essential 
reduction of lung function in healthy adults. 5 

Luna Cancer 

• Nine of the published studies on spousal smoking and lung 
cancer examined workplace exposure to ETS and the incidence 
of lung cancer in nonsmokers. 6 Not one of the studies provides 
adequate support for an association between' ETS exposure in the 
workplace and lung cancer. 


Allergy 

• One of the most widespread beliefs, especially in the workplace 
setting, is that some nonsmokers are •’allergic" to tobacco 
smoke. Scientific researchers, however, have not identified 
specific allergens in tobacco smoke. 7 Thus, while some 
individuals may react to the sight or smell of tobacco smoke, 
this does not mean that they are experiencing am "allergic" 
reaction to it. 
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II. SICK BUILDING SYNDROME 


Because it is visible and easily identified by its aroma, 
environmental tobacco smoke is often blamed for indoor air 
quality problems. Government and private studies of "sick 
buildings" in the United States, Canada and Europe report, 
however, that tobacco smoke may be involved in only two percent 
to five percent of the buildings investigated for complaints 
about air quality. 1 For example, from 1981 through 1987, one 
company studied indoor air quality in 223 different buildings, 
accounting for over 39 million square feet of property, and 
found that ETS was a significant concern in only 10, or 4%, 
of the buildings [Robertson, 1988]. In another SBS database, 
smoking was implicated as a major contributor to complaints 
in only 12 of 408 (<3%) of the buildings surveyed' [Collett, 
1989]. The National Institute for Occupational Safety and 
Health (NIOSH) investigated more than 200 "sick" buildings 
and found that tobacco smoke was the source of claimed 
discomfort in only 2% of the buildings investigated. 
Ventilation problems were associated with half the complaints; 
outdoor air was considered a bigger problem than ETS [Melius, 
1984], Other investigators concluded that bacterial and 
fungal contamination is a major source of indoor air problems 
[Collett, 1989; Robertson, 1988], 
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Inadequate ventilation exacerbates all indoor air quality 
problems. This suggests that even a total smoking ban is not 
likely to affect comfort problems in 95 to 98 percent of "sick 
buildings." 2 

The majority of indoor air quality problems in "sick buildings" 
have been traced to inadequate fresh air and poor air 
filtration. Because the visibility of tobacco smoke may be an 
indicator of inadequate ventilation, the prohibition of smoking 
serves to mask the real reason for poor indoor air quality— 
lack of proper ventilation. In addition, concentrating on 
tobacco smoke ignores the fact that adequate ventilation should 
always be provided in any enclosed space, regardless of whether 
or not smoking is permitted. 
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HI. VENTILATION 


In 1981, The American Society of Heating, Refrigeration and 
Air-Conditioning Engineers (ASHRAE) issued a ventilation 
standard for public places (ASHRAE 62-1981). 1 The Standard 
established two levels of ventilation, one for areas in which 
smoking was permitted, and another substantially lower rate 
for areas where smoking was prohibited. The Standard was 
recently revised and reissued (ASHRAE 62-1989) with one 
prescribed ventilation rate, regardless of whether smoking 
was permitted or not. The decision to reject separate 
ventilation rates for smoking and nonsmoking areas was 
influenced by two areas of research: (1) The amount of 
ventilation required to remove indoor contaminants produced 1 
by humans, namely carbon dioxide and body odor, is also 
sufficient to remove typical amounts of ETS; and 1 (2) 
ventilation rates for nonsmoking areas under ASHRAE 62-1981 
were found to be inadequate and permitted airborne substances 
to increase, even in the absence of ETS. 2 


Operating costs for increasing ventilation to meet 
specifications set forth in ASHRAE 62-1989 have been estimated 
at 3-5% over current annual energy expenditures for office 
buildings. Compliance with ASHRAE Standard 62-1989 will 
apparently have little effect on annual energy budgets. 3 ^ 
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iv. ft cgOM LOBAT iPN 


* Since the claim that exposure to tobacco smoke causes disease 
in nonsmokers is not scientifically justified, 1 the real issue 
regarding the "right" to smoke-free air is whether or not 
smokingi should be prohibited because some people consider it 
to be an annoyance or nuisance. 

Annoyance ; 

* Tobacco smoke may be an annoyance or nuisance to some people, 
but such complaints typically arise in poorly ventilated areas. 
Such complaints are most frequently associated with inadequate 
ventilation andi to indoor substances other than ETS [See 
Section II: "Sick-Buildings"]. 

* Regulating a behavior such as smoking merely because some see 
it as an annoyance has undesirable consequences. Numerous 
individual behaviors could fall into the category of 
"annoyances," and to demand restrictions on all those 
potentially "annoying" behaviors is "to call for government 
regulation of everything." 2 


Such regulations also reject the real possibility that people 
can work things out among themselves and may place a min ority 
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of individuals in the position to dictate what is "right" for 
everyone. 

The alternative to intrusive regulation is good manners, common 
courtesy and cooperation between smokers and nonsmokers. This 
alternative preserves the delicate balance of individual rights 
and allows for accommodation of everyone's desires. 


- 12 


Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 


09008CC202 



REFERENCES 


Win, J., "Summary and Concluding Remarks, " Environmental 
Tobacco Smoke: Proceedings of the International Symposium at 
McGill University 1989 . eds. D. Ecobichon and J. Wu, Lexington, 
Massachusetts, Lexington Books: 367-375, 1990. 

Layard, M., "Environmental Tobacco Smoke and Cancer: The 
Epidemiologic Evidence," Environmental Tobacco Smoke: 
Proceedings 1989 : 99-115, 1990. 

Wexler, L., "Environmental Tobacco Smoke and Cardiovascular 
Disease: A Critique of the Epidemiological Literature and 
Recommendations for Future Research," Environmental Tobacco 
smoke: Proceedings 1989 : 139-152, 1990. 

Witorsch, P., "Effects of ETS Exposure on Pulmonary Function 
and Respiratory Health in Adults," Environmental Tobacco Smoke: 
Proceedings 1989 : 169-185, 1990. 

Adlkofer, F., "Biological Effects After Exposure to ETS," 
Indoor Air Quality; Symposium . Buenos Aires, National Academy 
of Sciences of Buenos Aires: 61-76, 1989. 

Gostomzyk, G., "Passive Smoking - Report on an International 
Symposium (23-25 October 1986)," Public Health 49: 212-215, 
1987. 

Wynder, E. and G. Rabat, "Health Care and Society: 
Environmental Tobacco Smoke and Lung Cancer," Present and 
Future of Indoor Air Quality , eds. C. Bieva et al., Amsterdam, 
Elsevier Science Publishers: 135-145, 1989. 

Williams, W., "Cigarettes and Property Rights," Clearing the 
Air: Perspectives on Environmental Tobacco Smoke , ed. R. 
Tollison, Lexington, Massachusetts, D.C. Heath and Company: 
39-52, 1988. 


13 


w 

o 

w 

CO 

CO 

00 

e 

o 

n 


Source: https://www.industrydocuments.ucsf.edu/docs/tlnxOOOO 



The Separation Issue : 


The 1986 Report of the Surgeon General on ETS suggests that 

separation of smokers and nonsmokers is not effective in 

minimizing the nonsmoker's exposure to ETS. That claim was 

made without scientific support. Indeed, subsequent research 

indicates that simple separation of smokers and nonsmokers 

1—3 

effectively minimizes ETS exposures for nonsmokers. 


One recent study reported that the use of designated smoking 
areas reduced exposure to ETS by 95%. 1 Another study of a 
smoking-restricted office building reported that ambient 
nicotine in nonsmoking areas was virtually undetectable, 
suggesting that ETS had a negligible impact on the nonsmoking 
areas of the building. 2 


Canadian researchers, in a series of reports, presented results 
on levels of ETS constituents in offices where smoking was 
regulated and unregulated. They reported no significant 
differences in average ETS constituent levels between 
nonsmoking offices that received recirculated^ air from 
designated smoking areas and nonsmoking offices that did not 


receive recirculated air. 3 They concluded: 


The results indicate that the provision of a 
designated, but not separately ventilated 
smoking area can effectively eliminate or- 
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drastically reduce most components of 
environmental tobacco smoke from nonsmoking 
offices. 


A federally-sponsored study of ETS in aircraft cabins indicates 
that separation of smokers and nonsmokers is an effective means 
for reducing exposure to ETS. 4 The authors reported that many 
ETS constituent concentrations in nonsmoking sections were 
below the limit of detection. Similar results have been 
reported in other studies. 5 
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